DOCUMENT RESUME 



ED 053 444 



EA 003 569 



AUTHOR 

TITLE 

INSTITUTION 



PUB DATE 
NOTE 

AVAILABLE FROM 



Kravetz, Nathan, Ed. 

Management and Decision-Making in Educational 
Plann ing . 

United Nations Educational, Scientific, and Cultural 
Organization, Paris (France). International Inst, 
for Educational Planning. 

Dec 7 0 

232p. ; Contributions to a seminar held at IIEP, 

20-2B July 1970 

International Institute for Educational Planning, 9, 
rue Eugene-Delac roix. Par 5 '* ' Oe, France 



EDRS PRICE EDRS Price MF-J0.65 HC-S9.B7 

DESCRIPTORS Critical Path Method, ^Decision Making, Developed 

Nations, Developing Nations, ^Educational Planning, 
♦Management Systems, Program Administration, Program 
Costs, ^Program Evaluation, ^Program Planning 



ABSTRACT 



This IIEP seminar focused on administrative, 
management, supervisory, and decisionmaking techniques that are 
useful in the educational planning process. The techniques studied 
included: delphi, program evaluation and review technique (PERT), and 

program planning and budgeting systems (PPBS) . Various experts 
presented papers on these techniques, and seminar participants later 
formed into working groups to study the application of these 
techniques to educational planning and decisionmaking problems. 

Papers written by members of these groups are included. (Author/JF) 



EDO 53 444 



MAMGEHEMT AND DEC IS ION-HARING 
li! EDUCATIONAL PLANNING 



Contributions to a seminar 

held at the International Institute 

for Educational Planning 

20-28 July 1970 



Edited by Nathan Kravetz 



CP 

CP 

IP) 

CO 

o 

Q 

-< 

W 



Unesco : 



International 



Institute 



ror 



U S. DEPARTMENTOF HEALTH. 

EDUCATION & WELFARE 
OFFICE OF EDUCATION 
THIS DOCUMENT HAS BEEN REPRO 
DUCED EXACTLY AS RECEIVED FROM 
THE PERSON OR ORGANIZATION ORIG 
INATING IT POINTS OF VIEW OR OPIN 
IONS STATED DO NOT NECESSARILY 
REPRESENT OFFICIAL OFFICE OF EDU 
CATION POSITION OR POLICY 



Educational Planning 



1 



VO 



Produced and printed in France by the 
International Institute for Educational Planning 
rue Eugene-Delacroix, 75 Paris-16 
December 1970 



2 



C 0 !! T E N T £ 



Page 



PREFACE 1 

by Raymond Poignant 9 Director. IIEP 

IMTRODUC T ION 5 

by Ha than Kravetz, Rapporteur General , IIEP 

INTEGRATIVE ANALYSIS AND THE FUTURE OF EDUCATIONAL PLANNING 17 

by Frank Davidson 

THE USE OF EXPERTISE IN EDUCATIONAL PLANNING : 

INTRODUCTION TO DELPHI 35 

by Olaf Helmer 

THE PRINCIPLES OF PERT 59 

by SINCRO (Societe d ? informatique 0 de conseils et de 
recherche ope rat ionnelle) 

PROBLEMS IN EDUCATIONAL MANAGEMENT 85 

by L.II.S. Emerson 



WORKING GROUF REPORTS OK PROBLEMS ID EDUCATIONAL MANAGEMENT 



Curriculum Development 117 

School Building 121 

School Map 125 

Teacher Training 129 

P LARD IMG FOR EDUCATIONAL DEVELOPMENT IN A PPB SYSTEM 133 

by Selma Mushkin 

RATIONALIZATION OF BUDGETARY CHOICES IN EDUCATION 

(The Case of France) 137 

by Michel Pineau 

MANAGING EDUCATION FOR THE FUTURE 205 

by Arthur Barber 

SELECTED BIBLIOGRAPHY 217 

LIST OF PARTICIPANTS 223 




0 



PREFACE 



The annual Seminar organized by the International Institute 
for Educational Planning for the directors and professors of Unesco 
regional centres for planning and administration and for representa- 
tives of universities and other national training centres took as its 
theme in 1969 the Administrative Aspects of Educational Planning. 

This Seminar had several aims: to undertake an analysis of the work 

of planners 9 to study , with actual cases, the division and integration 
of responsibility among the various bodies involved *, and to consider 
the desirable orientation and content of the training to be given to 
educational administrators in view of their planning duties. 

The Seminar organized in 1970 * which added to the above men- 
tioned participants most of the Unesco educational planning experts 
working in Member States* took up and developed the themes of the 
previous year’s meetings, in line with a policy agreed upon with the 
Department of Educational Planning and Finance of the Unesco 
Secretariat. Following the survey of administrative structures and 
functions made in 1969, the Seminar in 1970 was dedicated to the study 
of certain modern techniques of administration.* management * supervision 
and decision-making which appeared particularly useful in the educa- 
tional planning process. 

From information and opinions communicated by the Unesco 
experts a basic working paper was prepared by Mr. L.H.S. Emerson,, 
defining the major administrative problems for which satisfactory 
solutions still remain to be found and to which these techniques might 
be applied. This inventory in itself provides educational administra- 
tors with matter for thoughtful consideration. 

The theoretical presentation of each of the techniques studied 
(Delphi, PERT* PPBS * RCB'*') was immediately followed 5 as a general rule, 



The signification of these names and acronyms will be found in the 
papers that follow. 
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by some practical examples of its application. The participants, 
formed into working groups * then studied the possibilities of such 
application to the major problems identified in Mr. Emerson 1 s basic 
paper. The conclusions arrived at by the working groups were, on the 
whole, very favourable ; they shot; beyond doubt the value for educa- 
tional administrators and planners of the study and application of 
these techniques, even though they were originally elaborated for 
other purposes and none of them, as Mr. Nathan Kravetz emphasizes in 
his report of the Seminar, is the magic wand which will make all diffi- 
culties disappear. 

The papers describing PPBS and RCB (American and French systems 
respectively) were followed with the greatest interest - all the par- 
ticipants saw in this type of new approach to the preparation of 
budgetary choices the shape of things to come; but the practical 
application to educational budgets of the principles thus demonstrated 
presents the same familiar drawbacks, as cost-efficiency analysis in 
the realm of education, and much perseverance! will be needed before 
they can be systematically generalized. Undoubtedly this is a subject 
which the IIEP, in its future research, will investigate in greater 
depth . 

Nevertheless, the documentation of this Seminar and the practi- 
cal work and discussions which accompanied the presentations, represent 
a definite step towards the adoption of these new techniques of decision- 
making, management and supervision in the field of educational planning. 
The Institute, in reproducing them: is fulfilling its appointed task 
of assisting all those throughout the world who are engaged in this 
work. 

We offer our thanks, to all the participants in this Seminar 
and , in particular, to those who prepared and presented the papers con- 
tained in this volume. The opinions expressed in the documents are, of 
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course, those of their authors and not necessarily those of Unesco or 
the Institute. Our thanks are clue, equally to our colleague 
Mr. Wathan Kravetz, upon whom rested the double responsibility of 
organizing the meeting and of preparing the final Report of the Seminar 



Raymond Poignant, 
Director, IIEP 
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I H T R 0 D D C T I 9 I! 

Over the past year, and in the preceding several years, the 
International Institute for Educational Planning has been providing 
support training for Unesco field experts in educational planning. 

This Institute has also collaborated with directors and staff members 
of Unesco Regional Centres for educational planning in the continual 
maintenance and up-grading of their potential for ever-greater service. 

Since we are all dedicated to the improvement of education in 
developing countries 5 it has been of necessity our task to study 
seriously the problems of planning* of implementation of plans y and 
of the elements calling for specialized attention in these two major 
aspects . 

Here importantly * it has been necessary for us to study actual 
conditions , to gain information from experienced experts ? and to pro- 
vide Unesco personnel with insight and concrete techniques for dealing 
with the problems which they encounter continually. More precisely., 
we have sought to examine ? under conditions of relative tranquility 
and objective scholarship 7 the elements of reality which govern and 
influence the work of Unesco field personnel so as to find ways of en- 
hancing their effectiveness and ameliorating the problems • Thus s over 
the past several years , the Institute has planned 5 organized and con- 
ducted a series of seminars designed to achieve the above purposes. 
Resources have been sought on a world-wide range and together with the 
personnel of the Institute and of Unesco* programmes have been organized 
to study and attack relevant problems. We have called upon rich human 
resources and have brought together international authorities on tech- 
niques ? procedures, and methods of direct relationship to educational 
planning in developing countries. Throughout the seminars;, emphasis 
has been given to finding out .what works in specific situations and to 
providing impetus to Unesco field personnel to adapt* modify and use 
effective procedures . 
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Previous seminars have dealt with problems of cost analysis, 
manpower development; finance of education, and statistics. Also, 
they were conducted for the two groups (regional centre directors and 
staff, and field experts) at separate times and with different emphasis 
given to the topics, in accordance with the differing needs of the 
personnel . 

For the 1970 Seminar it was decided to attempt a quite different 
procedure. In collaboration with the Department of Educational Planning 
and Finance, the Institute planned a seminar which would deal specifi- 
cally with certain techniques of planning and decision-making for edu- 
cational development: PERT, Delphi, and PPDS (planning-programming- 

budgeting system). These techniques, organized and actively operative 
in the United States of America, were presented by U.S. and French 
specialists to both groups of Unesco staff during a single series of 
seven days, 20-28 July. It was of particular interest that the tech- 
niques to be discussed were originally and are currently most effec- 
tive in governmental and business operations and only recently have 
been in the process of adaptation to educational systems. 

Although at first glance, one might question the appropriate- 
ness of such techniques in developing countries (due to lack of suf- 
ficient data and adequately prepared personnel), it is perhaps also a 
realistic hope that with such techniques data and personnel might be 
more readily assembled and trained, the utility of the techniques being 
then immediately recognizable. Further, as with other educational 
innovations (use of mass media, reformed curricula, improved training 
methods, and standardized modular school construction), developing 
countries might be enabled to take some 7 giant steps 7 in progressing 
toward expanded, more effective educational operations. There seems 
to be, in such context, no need for developing countries to follow 
the developed ones in the laborious, step-by-step sequences of change 
which the latter have experienced. 
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Thus 5 with the decision taken to emphasize nev; techniques for 
educational planning and management.,, it was anticipated that, as with 
previous seminars, the participants would receive specific aids for 
their work. In sessions where they would practice the utilization of 
Delphi ? PERT and PPBS concepts , they would note the applicability of 
these procedures and increase their potential for service. Special 
note was taken that there are various other procedures which utilize 
systems-analy tical concepts including simulation, relevance trees, cross 
impact matrices > operations research, model~making v etc. However, given 
the considerations of time and the assumed prior experiences of the 
participants , it was decided to organize the seminar within the speci- 
fied limits. Further study, feedback, and evaluation would indicate 
the organization to be taken in future seminars, the additional material 
to be needed, and the specific techniques to be explored intensively. 

Of basic importance in the planning of the Seminar and in the 
organization of the sequence of seminar activities was the questionnaire 
which was sent to field personnel. It was considered of primary im- 
portance to seek information from Unesco’s active workers in developing 
countries about their problems and their concepts about the ? bott lenecks 
which they face in the planning and implementation of plans. 

This questionnaire was prepared in the Department of Educational 
Planning and Finance and was distributed to field experts. The returns 
by the experts were in almost all instances full reports about their 
problems indicating where the 7 bott lenecks v were 5 and stressing the 
major aspects of their work which were affected. These returns were 
studied, compiled, and organized in the format which is included later 
in this report (Problems in Educational Management, consultant 
L.H.S. Emerson). 

The responses of the experts were distributed over a broad range 
of aspects. However, the most widely reported element was that of 
planning.' "Lack of planning is in fact the main cause of many of the 
management problems experiences . .. " (p. 9). 
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The management problems most frequently referred to were con- 
cerned with school building ? school map, curriculum development, and 
teacher recruitment, training and employment. 

It seemed evident that consideration of these problems by small 
working groups would be of benefit to seminar participants, particu- 
larly with the opportunity to utilize the proposed techniques for 
management and decision-making in educational planning. Therefore, 
individual participants were invited to state their preferences as to 
the four problem areas referred to above (as x;ell as their language 
preference) . Groups xjere formed xjhich were to work on the problems 
during the fourth and fifth days of the Seminar utilizing the techni- 
ques xtfhich \<ie re presented earlier. 

At the start of the Seminar it was stressed by the Director of 
the Institute, Mr. Poignant, by the Director of the Department, 

Mr. Platt, and by this rapporteur that the seminar activities x-?ere to 
be dedicated to the learning of new methodologies which might be 
applied in the solution of problems , rather than to the development 
of a formula which would be a universal panacea. It was recognized 
that there is no 7 package ? which can be applied in all cases, and that 
some situations do not lend themselves to ready treatment. There are, 
after all, in the experiences of Unesco field staff (and regional and 
headquarters staff as v/e 11) , such unforeseen and unmanageable events 
as elections, revolutions, wars, the discovery of new resources, 
economic rises and falls, and natural disasters such as earthquakes 
or floods. 

The Seminar was, therefore, dedicated to the examination of new 
techniques, studious review, objective discussion, and considerations 
of practicability. The activities of the seven davs proceeded in this 
context and were marked with serious presentations by acknowledged 
authorities and x^ith equally serious study and discussions, all aimed 
at bringing into effect innovations of considerable power for education 
in developing countries. 
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As the first speaker of the Seminar, following his introduction 
by Mr. Poignant ? Mr. Frank Davidson established the bioad, exploratory 
view of recent developments in techniques of decision-making which set 
the tone for the discussions and activities which followed. 

In his introductory statement, Mr. Davidson developed the im- 
portant concept of analysis „ He helped us to examine the 'education 
explosion' and its consequences. We looked at the potential of educa- 
tional futures and noted that with PERT as with PPBS and Delphi x*e do 
not necessarily make decisions. We get, rather, the kinds of informa- 
tion that give decision-makers future alternatives. Planning, there- 
fore, depends upon analysis - often multi-disciplinary, calling for 
economists to join with educators, as well as with sociologists, poli- 
tical scientists, and others, to develop the best possible alternatives. 

Mr. Davidson encouraged the members of the Seminar to think 
ahead, toward the potential uses of technology, including reaching out 
to panels of experts by means of regional or even broader D-nets , non- 
school, non-classroom instruction (but effective instruction just the 
same), centralized learning centres, data centres, and laboratories 
for educational studies , all perhaps supported by a 'World Bank for 
Educational Development'. 

An important reminder x^as of the need to recognize that we are 
preparing educational plans , not for a continuation of today's condi- 
tions, but for a future which is clearly different and which can be 
anticipated in its broad outlines. For such circumstances, x*e are re- 
quired to determine, not only objectives, but educational indicators. 
Evaluation of education, of goals, of processes, and of outputs, thus 
became a key-note in the first document and in those which follox^ed. 

Mr. Relmer provided an opportunity for the participants to ex- 
perience one form of analysis: the kinds of assumptions and priorities 

that experts can provide to help \tfith decision-making. In carrying out 
a simulated Delphi procedure, we assumed the role of experts and sax^ 
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how projections of future possibilities can be provided to planners 
and decision-makers. In this procedure 5 emphasis was given to the 
proposition that anonymous thought and response may be more useful 
than direct 3 face-to-face discussion where the effects of hierarchy, 
of personality and personal dynamics, or of other restraints may pro- 
duce less than objective opinions and suggestions. 

In both the exercise and the discussion, attention was paid to 
the problem of finding experts in developing countries and of eliciting 
Delphian responses in time for them to be of use. Potential was fore- 
seen where regional personnel (or Paris-based Unesco personnel) could 
serve as expert panels through electronic devices and thus remedy the 
lacks just 1 described. 

With the extensive PERT discussion, ways were presented for 
the organization of thinking and for the development of procedures 
for accomplishing tasks both effectively and economically. It was 
demonstrated that all tasks require time and cost money, that inputs 
of expertise 1 were also necessary to provide sufficient data for a PERT 
network - and finally, the application of PERT procedures was shown to 
be feasible in developing countries given the availability of data and 
personnel. 

In the exercises Which' accompanied the PERT portion of the pro- 
gramme, utilizing Madagascar and Ivory Coast data, numerous partici- 
pants found themselves intrigued and encouraged by the facility with 
which they could begin to use the technique for situations similar to 
their own. 

In the PERT exercises as in the Delphi, emphasis was placed ’ 
upon analysis of situations and then upon the use of procedures for 
dealing with the problems at hand, logically and in reasonable order. 

• f A specific caveat with regard to PERT’ Is that while it may 
appear to be a matter of simple logic to establish a sequence of re- 
lated activities, a major problem may develop. That is, the formation 

of a network in a given sequence may not have the appropriate input 
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by experts in the field. The resultant network 5 though admirable in 
its ’logic 1 3 may not represent the best procedures nov. available. A 
PERT network which fails to take note of all possible information 
needed for constructing its sequenced logical parts may then become 
a means of 1 cementing~in’ out~moded procedures - which would not serve 
the over-all system well at all* Such a network would , in fact 3 be a 
negative factor rather than a positive one in the development of an 
educational system. Specific examples of such cases would be in the 
failure to take account of new procedures used for evaluating student 
progress, revised teacher training methods, and new curricula. 

When the discussion of PPBS was presented, the stress was again 
upon analysis. This time it was with regard to educational goals 
which ? in time, would become outputs to be evaluated. Both Dr. llushlcin 
and Mr. Pineau who discussed the French R.C.B. (rationalisation des 
choix budgetaires) showed how the aims of education require definition. 

The ensuing processes then call for costing, justifying, and 
rationalizing, so that reasonable choices can be made and benefits 
realized. Once again, however, we were reminded of the challenge which 
needs to be met;: that of determining how to measure what has been 

achieved, in terms of cost, of social return, of economic return, and 
of individual personal growth. Basically, we continue to have a need 
to know not only our objectives, but how well xve are achieving them. 
This we call continuous evaluation. 

Mr. Barber, in his discussion, focused upon a limited task, 
that of reading and arithmetic. Here we could appreciate that achieve- 
ment of such goals can be measured. He reminded us that this limited 
task, although fully desirable, was not all of education - nor the only 
goal orientation we should have. 

Nevertheless, he opened for us a very tempting package - that 
of pay-offs for learning. pay-offs to the teacher, pay-offs to the 
child, pay-offs to the happy parents who saw gains in vocabulary and. 
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at the beginning at leasts pay-offs to the entrepreneurs who go into 
the community and promise that they can bring about better test re- 
sults. Certainly a pay-off of major considerations is the proposal 
that such gains may be had at significantly lower cost to the educa- 
tional budget than has been paid traditionally. 

Our final discussion of output-oriented instruction in reading 
and arithmetic brought forth some indecision about such procedures in 
developing countries. However ? we must continue to ask: what motiva- 

tion can we offer to maintain and increase school attendance * to re- 
duce wastage 3 to obtain professional service by teachers and to achieve 
measurable gains in achievement * all at appropriate costs? 

Following the discussions of the Delphi techniques and of PERT 3 
the seminar members were divided into four working groups as was pre- 
viously described. The groups (on school map* school building 5 teacher 
recruitment 3 training and employment 3 and curriculum development) were 
invited to discuss these problems in the light of the procedures which 
had been presented to them. 

Each of the groups had its own working area and was reminded 
that individual consultants would be available to them and would join 
them in their deliberations. Once again* it was stressed that the 
focus of the working groups was not upon the immediate solution of the 
'bottleneck® problems* but upon the uses which might be made of Delphi* 
PERT and other decision-making aids to planning. 

The results of such group work are to be found in the working 
group reports. However* what these reports may not communicate well 
enough is the intensity of the participation by group members* the 
continuing discussions with reference to practicability which were 
noted* and the effective motivation shown by the participants to learn 
and apply the methodologies offered. Uhile we gave no achievement 
tests to^the enthusiastic ’students', there was ample evidence of 
their interest and achievement. 
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In reviewing the Seminar, we would wish to refer to a number 
of comments and suggestions which were offered by various participants 
during the sessions of the Seminar , both formal and informal. 

Regardless of the methodologies suggested., Unesco field per- 
sonnel should note that old concepts are often brought forth under 
new names, that change is perhaps the most universal aspect of work 
in developing countries, and that we are still faced most immediately 
with those two major lacks: correct and sufficient data and adequately 

trained personnel. 

Attention was called to the doubtful effectiveness of even the 
most logical management procedures in the face of requirements for 
decisions coming from time pressures, from the conflicts which may 
arise among popular demand, political expediency, and economic resource 
feasibility. The sensitivity of experts and consultants to such in- 
fluential factors must be developed. 

It was proposed in some quarters that the work and the objec- 
tives of such seminars could indeed be improved if each expert had at 
his side throughout the period a responsible counterpart official of 
the ministry in which he is assigned. While the costs of such arrange- 
ments were not calculated, it was suggested that the true objectives 
of Unesco field assistance might more readily be achieved with such 
’dual* seminar participation. 

To sum up the Seminar and its experiences, we can indicate the 
following: 

(a) the applications of Delphi in decision-making for educa- 
tional planning in developing countries are problematic. 

The direction of practicability is toward the development 
of experts who are competent in each country to participate 
in forecasting procedures. The immediate alternative is to 
seek international panels of specialists v;ho could perform 
such functions as regards problems in developing countries. 
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Ultimately, one might look to Delphi-nets of a multi- 
national nature which could participate in priority de- 
termination via computerized communication channels, 

(b) PERT procedures would appear to be feasible in developing 
countries at this time, given the opportunity for the 
development in depth of specialized personnel* Such time- 
saving and cost-rationalizing processes would justify, 
rather soon, the training and development costs* Training 
and operation activities might be combined in such projects 
as the development of school construction, curriculum de- 
velopment and similar projects* It is, of course, impor- 
tant to note that PERT processes themselves depend upon 
decisions which initially might result from relevant 
DELPHI operations o The inter-relationship of such methods 
was stressed throughout the Seminar; 

(c) as regards PPBS (French R.C.B.), it would appear also that 
practicability requires intensive training of personnel 
and the clarification and elaboration of the sequence of 
processes which are involved* At the very least, it might 
be expected that the initial phases (determination of pro- 
jects and clarification of objectives for each project) 
would be salutary and could be undertaken. Further develop- 
ment would need to wait upon the availability of personnel 
and the improvement of data-collection processes , 

(d) output-oriented education management seems to call into 
question the time-honoured concept of intrinsic motivation 
on the part of students and the professional and ethical 
dedication of teachers* For developing countries, with 
their large numbers of under-qualified teachers, their 
already highly-motivated students, and their already large 
education budgets, pay-offs for learning seem to be 




18 



15 



non-feasible and unattractive. Further experience i;ith 
output-oriented management is needed so a^ to provide 
more convincing data than have yet been received. 

We would hope that following the experiences of this Seminar 
and the ensuing field activities of its participants , highly specific 
feedback and practical data might become available for further study. 



Nathan Kravetz 
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INTEGRATIVE ANALYSIS AND THE FUTURE 
OF EDUCATIONAL PLANNING 

by Frank Davidson 
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This paper will canvass current problems of educational planning, 
discuss methodology 5 and endeavour to identify key areas for further 
research and action. During the next decade, expected changes in tech- 
nology and its costs could be of such magnitude tha.t reassessment of 
educational structures will be commonplace. For this reason, even a 
pedestrian overview ,of school systems and their contextual setting 
may well impact on far-reaching questions of institutional design* 

At the outset I propose to summarize essential characteristics 
of the .'education explosion’, this will provide a basis for considera- 
tion of some of the methods used by educational planners in allocating 
scarce resources. Attention will then be focused on the emergence of 
procedures and institutions specializing in the application of 1 social 
engineering’ methods to the analysis of alternative futures. Finally 5 
some suggestions will be made for strengthening international resources 
available to educational planners. 

The last two decades have certainly witnessed an unprecedented 
world-wide expansion of educational systems . In 1965 , a respected 
commentator reported that in Latin America expansion of primary edu- 
cations 

"equals 5*7 per cent per .annum * which is twice the rate of ex- 
pansion of the primary school age. group. It reflects therefore 
not only the requirements of an expanding population but above 
all an increasing demand for education. 17 ^ 

With respect to Africa 9 the Pearson Commission concluded that; 

"between 1955 and 1965 primary school enrolment more than 
doubled s as universal education became accepted as a basic 
right. Enrolment in secondary schools, universities, and post- 
secondary institutions increased by 2.8 times. By 1965 5 20.4 
million children were enrolled in primary schools , 2.7 million 



Sylvain Lourie* in Raymond F* Lyons (ed*):, Problems and Strategies 
of Educational Planning: Lessons from Latin America , Faris, 

Unesco; IIEP, 1965. 
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students were attending secondary schools - including vocational 
and teacher-training institutions - while 215.000 students from . 
North Africa and 70*000 from Africa south of the Sahara attended 
institutions of higher education either in Africa or abroad.’ 1 
Despite the foregoing: 

;t The over-riding shortage in Africa is still trained manpower 
... in most countries more than 80 per cent of the professional 
: people are non-African. 

■ v ; The Indian Education Commission has projected a six-fold increase 
in educational expenditures from 1955 to 1985. 

But the world picture* present and prospective* has been clouded 
by such, evident problems as: 

i (a), the. high rate of drop-outs^ 

■« (b) "the shortage of teachers (and especially of qualified 

teachers) :: . , • . 

' i ..(c) the trend to increasing unit costs; 

(d) the shortage, of laboratories y . libraries and other facili- 
ties for practical work* 

(e) the failure to graduate cadres capable of participating 
.i effectively in economic development. 

If.it is true that* in many educational systems* more than two- 
thirds of the budget is used to pay for studies that are never com- 
pleted* we are clearly dealing with fundamental questions of value 
and attitude: budgetary and planning deficiencies will not be over- 

come by mere improvements in methods of: analysis* important though 
these may be . 

The shortage of teachers has been traced to the fact that: 



Partners in Development * Report of the Commission on International 
Development, New York, Praeger, 1969 s pp. 268-269. 
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''education is a mass production, labour-intensive industry, 
still tied to a handicraft technology. ^ 
and that education has difficulty in offering competitive salaries to 
attract some of its own best graduates. 

With national governments devoting ever larger percentages of 
their revenues to education, major efforts must clearly be made to 
improve the benef i t~to-cos t ratio of educational services: first., 

because competing constituencies will eventually prevent further in- 
creases in the proportion of GiXF devoted to education and,, second., 
because the very size and visibility of the ’education establishment’ 
will bring forth demands for professional management as a necessary 
ingredient of the legitimacy of prevailing arrangements. 

1/hat are some of the methods now available for the over-all 
economic planning of educational budgets and programmes? Can they 
be supplemented? 

One widely respected procedure has been ’PPBS’: the planning* 

programming and budgeting system. This is a programme-oriented con- 
cept designed to overcome the ’Parkinsonian’ tendency of each govern-- 
ment bureau to inflate its own budgetary requirements s at the expense 
of the claims of rival bureaux. By emphasizing explicit objectives 
and performance criteria for a programme seen as a whole * the govern- 
ment administrator is assisted in evaluating, quantitatively ; resource 
and monetary inputs in terms of programme effectiveness. Moreover 2 
by insisting that the' programme make sense in the long run,, a mecha- 
nism is provided for harmonizing strategic (long- range) planning and 
tactical (annual) budgeting. The resulting framex<;ork can reduce inter- 
agency friction while encouraging the assignment of joint responsi- 
bilities for programme implementation. As a management system.- there- 
fore, PFBS creates attractive opportunities for implementing the findings 
of cost-effectiveness analyses. 



Philip XL Coombs, in C.E. Beeby (ed.) P Qualitative Aspects of 
Educational Planning, Paris, Unesco. IIEP, 1969. 
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Like FPBS 3 PERT (the initials stand for Programme Evaluation 
and Review Technique) is a child of operations research 1 . Churchman 
has defined OR. as: 

n the application of scientific methods , techniques, and tools 
to problems involving the operations of systems so as to pro- 
vide those in control of the operations with optimum solutions 
to the problems - 

The particular value of PERT in the planning of educational 
systems is its emphasis on a graphic network for scheduling and 
budgeting so that unfavourable as well as favourable developments can 
be identified and communicated before they occur » PERT charts pin- 
point critical factors for management appraisal. Schedules can be 
read j us ted ' in accordance with ’critical path 1 assessments. Industrial 
firms have achieved savings of up to 20 per cent by adopting PERT, 
the system is well worth considering as a planning and control mecha- 
nism to be used in educational planning - particularly to monitor 
plant and equipment expansion and the quantifiable element s of per- 
sonnel flows. 

Recent years have been marked by an accentuated awareness of 
the pace of technological change and the extensive effects of techno- 
logy on our values ? habits and institutions. Planners have become 
aware of the futility :of assuming that the future can be extrapolated 
from the past on a linear basis’ indeed* it has become fashionable 
to foresee and delineate discreet ’alternative futures’ so that govern- 
ments 3 industries, and school systems can have a better picture of what 
the world is likely to be at stated intervals in the future.* 

In the words of Warren L. Ziegler: 

”... the activity we call ’planning’ must begin to take a 
longer-term view - perhaps as much as 15 5 20, 30 or more years 0 



1 



G. Churchman ? R.L. Ackoff ? and E.L. Arnoff- Introduction to 
Operations Research, Hew York* John Wiley and Sons, 1957, pp « 8-9. 
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A second assumption is that planning must become more compre- 
hensive. It must take into account a greater number of factors, 
both educational and non *educat ional . A longer-term view and 
a more comprehensive view, taken together, constitute what we 
call long-term futures-planning for education. 

In opting for the systems- analytical T long-term view* * educa- 
tional planners reflect the growing interest of government and in- 
dustry in mechanisms, however tentative and experimental , for the 
discernment of future patterns of social development. Basic theoreti- 
cal work in Europe and America made it possible to envisage the 
institutionalization of systematic and comprehensive studies of the 
long-range future. Dennis Gabor (in Inventing the Future ) stated 
with great persuasiveness the case for ’social engineering’ to avert 

potential social disaster. Baron de Jouvenel, leader of the Futuribles 

2 

group, in The Art of Conjecture , advocated permanent research centres 
to identify possible alternative futures and to encourage the demo- 
cratic process of choosing among them. In America 9 the success of 
multi-disciplinary analysis in the defence and aerospace fields led 
to long-range planning and programming efforts in other federal 
departments. 

• In private industry and . the foundations as well* specially 
appointed personnel are beginning to look critically at possible 
long-term futures in order to derive appropriate guidance for invest- 
ments and operations. Professional societies, of long-range planners 
have come into being, and major corporations have established depart- 
ments of long-range planning. 



Notes on the Future of Education, VoL 1 Issue 2, January-February 
1970, Educational Policy P.esearcli Center, Syracuse, New York. 

Baron Bertrand de Jouvenel, The Art of Conjecture , New York, N.Y., 
Basic Books, 1967. 
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Concomitantly v professional planners within international 
organizations have come to recognize that the ramifying problems of 
the developing countries, of population control and of the reduction 
of poverty will require far-sighted and comprehensive approaches. 

But there is a general awareness that organizational resources for 
the analysis of the future remain deplorably inadequate. 

Recently, a number of institutions have been established in 
order to focus senior professional talent on problems on the long- 
range future.**' In Venezuela, for instance, the private sector has 
taken the initiative in founding a Centro de Estudios del Futuro de 
Venezuela , which publishes an excellent quarterly magazine and con- 
ducts systematic s tudies of the country’s long-range future. 

The Institute for the Future in Middletown, Connecticut has 
conducted research, both nationally and internationally 5 with a view 
to testing and improving methodology and adding to the world’s fund 
of data about basic future trends and discontinuities. 

More than a score of centres for monitoring or conducting 
studies of the future have now been established in Europe, Asia and 
the Western Hemisphere, The output of> these centres may be regarded 
as an increasingly useful resource for planners and decision-makers. 

What are some of the methods employed in futures research? 
Herman Kahn and his colleagues at the Hudson Institute have developed 
the writing of scenarios i 

"to describe in some detail a hypothetical sequence of events 
that could lead plausibly to the situation envisaged. ... 

The scenario is particularly suited to dealing with events 
taken together - integrating several aspects of a situation 
more or less simultaneously . By the use of a relatively ex- 
tensive scenario, the analyst may be able to get a feeling for 
events and the branching points dependent upon critical choices. 



Chemical and Engineering News , Vol. 47, August 11, 1969, pp . 62-75. 
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These branches can then be explored more or less systematically 

or the scenario itself can be used as a context for discussion 

or as a 'named* possibility that can be referred to for various 
„1 

purposes . 

While the writing of scenarios can be most useful 1 as a prirai- 

,2 

tive, one-man mode of simulation*' , "reliance on the use of expert 

judgment though often unsystematic is more than an expedient , y it is 

3 

an absolute necessity 11 . 

Helraer and Dahlke developed over a period of years distinct 
procedures for the selection of panels of experts who agree to ansvzer 
specific questions as to the likelihood and impact of listed events. 

In another paper at this conference, there will be a discussion 
of the Delphi method , as a means of gathering information about parti- 
cular aspects of the future. I submit that the Delphi method may. have 
value to educational planners far beyond the mere technicalities of 
the system. Essentially the method involves - sending questionnaires - 
to a panel of experts ? and refining both the questions and the answers 
as a result of successive feedbacks of information and opinion from 
the respondents. Of course the respondents are not identified to each 
other ; this permits extreme views as to the likelihood (or impact) of 
a future event to be circulated anonymously to the entire group , so 
that opinions can be re-assessed calmly, in the light of new evidence 
or reasoning. Experience has indicated that after four rounds of a 
well-conducted Delphi survey the reliability of a group forecast is 
improved by about 20 per cent. The product of a Delphi exercise is a 
list of future events or developments and a combined judgment as to 
the probability of their occurrence - or non-occurrence - within a 
stated period of time. Of course there is always the possibility that 

^ The Year 2000 , MacMillan, 1967 , p. 262, 

2 

Olaf Helmer, Social Technology , Basic Looks, 1966, p. 10. 

^ Olaf llelmer. Social Technology, Basic Books, 1966, p. 11. 
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if one of the predicted events occurs it may make all or some of the 
rest of the list impossible - or less likely, (or more likely) . For 
this reason, scientists at the Institute have developed the cross- 
impact matrix as a method of assessing the likely interaction of 
future events. T.J. Gordon*, in his pioneering analysis’* - reasoned 
that the events interact through mode., strength and time. That is y 
if event Ho.l should occur, it may make event No. 2 (or a whole set of 
events) more or less likely. Further, one can assign percentages to 
the increased or decreased likelihood of the second event (or set of 
events). And finally, the effects of event No . 1 may be felt immediately, 
or in the more remote future. 

By employing the best judgment of panels of experts on likely 
cross-correlations among future events, the cross-impact matrix has 
made it possible to take into account great numbers of variables in 
the construction of alternative futures. I think it is accurate to 
say that the cross-impact matrix represents the most advanced state- 
of-the-art in long-range forecasting. 

Modern social and engineering science makes frequent use of 
’models’ and 'simulations’. Models are: 

’'conceptual or mathematical formulations not only of concrete 
things (such as airplanes, bus stations or missile systems), 
but also of abstract relations between things ... Simulation 
is an act or process, conducted either by persons and/or de- 
vices, by which a model or a hierarchy of models is made to 
1( ,2 

imitate reality. 

In addition, ’games’ and ’game theory’ are employed in forecasting. 

^ Futures , Volume 1, No. 2, December 1968, p, 100. 

2 ..... 

Models and Simulations - Some Definitions, Dennis L. Little, IFF 
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In the military field v an early methodological step was the 
invention of the ’Kriegspiel' (war game) which enabled general staffs 
to postulate an opponent’s reactions to a military plan. In 1939 v 
President Emeritus Lowell of harvard* in a famous speech'*'* called for 
a ’peace game*. so that diplomacy would have at least a minimum armory 
of methodological approaches . 

Ultimately., the principal findings of futures research will 
be housed in data banks to which instant access will be provided on 
an international basis. Meanwhile* it has been suggested that an 
’invisible college* of experts be marshalled > not within the narrow 
confines of university departments* but grouped around certain central 
educational problem areas on an inter-disciplinary basis. Each panel 
would be linked electronically with the experimenter and with data 
banks so that Delphi and cross-impact studies can be accomplished on 
short notice* without the delays incidental to correspondence through 
the post office. Once in operation* such a ? D~net’ could be of inesti- 
mable benefit to educators and educational planners. Multi-disciplinary 
experience and judgment could be directed to the solution of specific 
problems. By cross-examining each other anonymously* and hence with- 
out embarrassment* conclusions can be arrived at dispassionately and 
in the light of tested evidence. 

One of the problems in obtaining high quality plans and reports 
from monolithic bureaucratic structures is the absence of competitive 
endeavours. To remedy this situation the civil engineering profession 
has perfected a system called ’design work study 2 . this involves the 
appointment of two competing teams within the same organization. Each 
team is given identical assignments and data* and is encouraged to come 
up with the preferred engineering solution. Although at first glance 
it might appear that the scheme is wasteful of the time of highly 



Published in Before America Decides s Foresight in Foreign Affairs * 
Harvard and Oxford* 1933. 
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qualified and therefore expensive talent, in fact it was turned out 
that the presence of competition leads to enormous savings and often 
to ingenious and useful innovations. Inhere large sums of money - and* 
more important* the futures of millions of people *• are at stake * a 
bit of competition in planning is not such a bad idea. 

Perhaps the ’world’ of education could benefit from a series 
of centres modelled on INSEAD^ so that educational administrators can 
obtain the specialized training in management now widely regarded as 
a necessary infra-s tructure improvement. Such centres could also de- 
velop case materials on the planning and management of education^ 
this would be a useful contribution to comparative management studies, 
and would have the further merit of contributing to a data base of 
direct relevance to the problems of developing countries. 

It is a truism that even the most advanced methods of planning 
and programming cannot be more effective than the reliability of the 
data on which they are based. It is, therefore* fundamental to fore- 
cast probable future env ironments for education, so that all who are 
concerned in the educational planning process can have the best 
possible information on the future constraints as well as the future 
options which constitute the context of ’implementation'. Is social 
science equal to this formidable task? Despite obvious difficulties 
of definition and procedure- the effort must he made. Experience at 
the Educational Policy Research Center in Syracuse suggests that sig- 
nificant progress can be made in this domain, the very process of 
making the effort has the merit of compelling practitioners to make 
their assumptions more explicit. 

As the ’information revolution' spawned by the proliferation 
of computers and communications becomes evermore pervasive, teachers 
and students throughout the world will become more boudtful about the 
adequacey of ’the school’ as a discreet institution and will be looking 



1 



European Institute of Business Administration, Fontainebleau. 
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for rapid and reliable access to the world's information. At the uni- 
versity level 9 libraries will be increasingly co-ordinated so that re- 
search materials in one library can be made readily available (by facsi- 
mile transmission) to other libraries. Moreover,, certain types of in- 
struction will be diffused through radio and televisions and ultimately 
over the telephone 5 in order to enrich the intellectual and cultural 
resources of individual schools s offices and homes. It would be vnrong 
to regard these developments as in the nature of ’expensive toys' 
suitable only for rich countries, while rigorous cost-benefit analysis 
is needed on a case by case basis, the fact of the matter is that 
message unit costs as well as the cost of computer time and of termi- 
nals will be dramatically reduced in the coming decade. Present costs 
and systems should not blind us to the future potentials of a computer 
and communications revolution which, .is on the way . For those who do 
not wish to be 'oversold* on teaching machines and other forms of 
electronic gadgetry* a review of publications by the Harvard Program 
on Technology and Society will be comforting, but integrative analysis 
suggests that educational planners would make a grave mistake if they 
failed to appreciate the scope of coming technological developments . 

True 5 few systems exist today that can be recommended for instant 
application. but there is an urgent need for central laboratories 
capable of developing and evaluating programmes utilizing the new 
technology. Perhaps regional centres are needed * as deliberate focal 
points for the co-operation of industry and education in the develop- 
ment and use of advanced technology systems for education. I suspect 
that the real problems will be found in the domains of pedagogy and 
organization rather than in the fields of technology and finance. 

Throughout the world 5 more television and radio channels will 
be available than can be intelligently used. tJith broad-band cable 
television in the home (1980?), the shortage of valid programmes will 
assume crisis proportions . A proliferation of institutions will be 
needed to close 'the programming gap'. 
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As an intermediate step one can foresee the emergence of 
’learning centres’ to provide students with 'interstitial’ informa- 
tion of all sorts. For instance,, children particularly gifted for 
advanced mathematics or unfamiliar languages., may wish to pursue these 
subjects independently^ by taking courses on prepared tapes. Even in 
favoured ’wealthy 1 countries, the principle of shared facilities can- 
mark a significant advance over current procedures 5 particularly in 
urban areas where individual schools cannot afford specialized equip- 
ment or personnel! 

It may be admitted that new ventures P in education as in busi- 
ness 9 have a high mortality rate' however., institutional innovation 
wisely guided ? is a necessity of the future p and more flexible arrange- 
ments are needed so that school systems can collaborate on an active 
day-to-day basis with industrial and research organizations able to 
contribute in specific- ways to educational methods and resources. 

Just as the Unesco with the financial assistance of the Ford Foundation 
the IBRD' and the Government of France established the IIEP 5 can we not 
foresee and encourage a host of other international ventures that 
could provide both developing and developed countries with pilot schools 
veritable ’educational experiment stations’ -* which could serve as 
centres r of both education and development? 

One suspects that an inventory is needed of such innovative 
educational forms 5 so that planners <, administrators and teachers may 
see at a glance the wide range of experience in this field and also 
to facilitate identification of developments that may be relevant to 
particular local situations. 

There has been a vast and growing literature on the interaction 
of education and development. Planners well know that they cannot 
expect to test the validity of alternative plans 5 except within strict 
limits 3 by experimenting with groups of people. The closest approxima- 
tion to this is to simulate effects of alternative plans. It seems 
logical,, therefore* to recommend and encourage the establishment of a 
simulation laboratory specializing in the relationship of development 
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to education. Such a laboratory could be available on a contract 
basis to both international and national planning organizations, and 
could help test models and methods of practical benefit- This is far 
too costly an enterprise for a single country. The simulation labora- 
tory could double as a training ground for civil servants and admini- 
strators concerned with educational and development planning and might 
well be the subject of detailed investigation by an IIEP study group 
or commission. 

Research is needed also into the technology of finance for 
education. Here, too, an inter-disciplinary approach seems most 
promising, a commission of educators, civil servants and bankers 
might x^ell discover a need for innovative financial institutions in 
the field of education. For instance, a bank for educational develop- 
ment, established on an experimental basis \</ith the assistance of 
foundations and other agencies from private and public sectors alike 9 
might assess and underwrite opportunities for the achievement of 
economies through the use of advanced technology. Officials of the 
World Bank, drawing on their experience of co-operation with Unesco, 
would be particularly valuable as counsellors in any such undertaking. 

Pilot programmes should be encouraged even if they fall outside 
the traditional realm of the formalized school. ’Mot all technological 
innovations need find their first market in a developed country . 9 
developing countries, through the greater flexibility of their struc- 
tures, could be among the first to install broad-band home television 
as an educational device. Moreover, there is no reason why a variety 
of organizations in advanced countries cannot sponsor particular 
centres for schools in developing countries. Centres of excellence 
already exist in India, Mexico, the Philippines, and many other de- 
veloping countries. Should there not be a concerted effort to estab- 
lish or strengthen institutes of advanced technology in Africa, Latin 
America and Asia? 

A final word as to the procedure of this conference «* Could 
there not be a permanent consultation, in the form of a D-net on 
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educational innovation , so that data and experience in the various 
member countries can be made available internationally without inordi- 
nate delay and expense. In this manner the dialogue represented at 
such conferences as this can be continued on a disciplined basis and 
a dynamic interaction of experts and operators thereby fostered. 

A model for an institute fostering educational innovation might 
be EDUCOM* a consortium of Horth American institutions of higher edu- 
cation which joined together to share physical and intellectual re- 
sources, This non-profit organization has been supported by founda- 
tions and industries and now has more than 100 member institutions. 
Known officially as the ’Interuniversity Communications Council , Inc . 1 7 
EDUCOM was organized in 1964., in the State of Michigan, as a ’non- 
profit* corporation. Eight universities were the charter members $ and 
the ultimate corporate authority remains a council made up of Insti- 
tutional Representatives. 

A number of private business organizations* some of them spon- 
sored by multinational corporations * now provide and sell various 
technical educational services to school systems. The 'stakes of the 
game’ are so high that it is becoming vital to marshal independent 
evaluations and testing resources, so that school administrations can 
have unbiased and expert counsel on the advantages and disadvantages 
of competing systems. The Educational Systems Simulation Laboratory 
proposed above would be well advised to establish dynamic international 
cross-linkages i^ith leading organizations already involved in indepen- 
dent appraisal of educational methods and systems. 

Just as it has taken many years of pioneering effort to estab- 
lish the scientific basis for ’social indicator s 5 , we may now foresee 
the necessity for a sustained intellectual campaign to develop explicit 
'educational indicators’. In the words of the 1969 Report of the 
Special Commission on the Social Sciences of the National Science 
Board ; 

social science theory and research may offer significant 

insights into educational problems that have not yet been 
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explored in a systematic manner ... Considerable knowledge 
exists, based on research not done in educational settings * 
that has potential applicability tc educational institutions 
and their operation alternative models of the educational 

process based on scientific conceptions of learning and 

. . . .1 

socialization processes should be tested." 

Discussion and research,, on an interdisciplinary basis,, are 
urgently needed in order to launch a systems analytical -earcli for 
explicit educational indicators. The development and testing of such 
indicators could be a primary task for the proposed laboratory. For 
those v/ho wish to pursue the potential of simulation methods in the 
study of public policy* it may be worthwhile to review A Simulation 
Game for the Study of State Policies * a report of research conducted 
by the Institute for the Future and published (September 1969) under 
a grant from, the Connecticut Research Commission. Artifacts of the 
game include 16 societal indicators . It was recognized that the glib 
phrase* ’the quality of life’ is meaningless unless given precise 
operational definition. The ’societal indicators’ constitute a spe- 
cific, form for representing ’the quality of life’. 

The stated purpose of the simulation was: 

f: to test and refine methods that can ultimately be used to; 
identify possible futures for the State of Connecticut in 
the light of external (world and national) societal and 
technological developments ; 

test the sensitivity of these futures to changes in the 
State policy reflected in alternative action programmes, 
identify the behaviour patterns of involved groups in 
assessing and reacting to societal conditions/ 
develop an educational tool that can be of value in promoting 
a better understanding of social problems and their relation 
to vested interests and external influences; 



National Science Foundation* Washington , D .C . ^ pp . 24~25. 
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determine the kind of information that is most useful to 

i .A 

planners . 

The rapid increase in the literature of forecasting has led 
the Institute for the Future to propose the establishment of ' an 
international clearinghouse of futures research*. Such an archive 9 
with ancillary data banks and distribution centres ; could be profoundly 
helpful to educational planners . 

Surely a major obstacle to effective 7 societal engineering* 
has been an over-rigid compartmentalization of the * think tank* > in 
contradistinction to ’action organizations*. Newer and more flexible 
groupings are needed so that scientists and Operators' can collabor- 
ate effectively in the development of innovative social institutions. 

Planners 5 particularly in the field of education. can play a 
most useful catalytic role by sponsoring the formation of study groups 
which are at once interdisciplinary., intersectoral and international. 
Properly conceived s such y study groups* represent a step beyond the 
! think tank* and could be characterized as ’action tanlcs* 6 By combin- 
ing both intellectual and financial resources in informal groups, re- 
search and development efforts can be improved in effectiveness. Of 
course much depends on the correct selection of study group goals and 
membership . 

One possible field for such an approach is the development of 

communications satellite facilities for educational purposes. Some 

of the desiderata and proposals have been described by Dean Jamison 

in an AIAA paper Optimal Utilization of Communication Satellites for 

2 

Educational Purposes . 

A less technical discussion of the same possibilities was ably 
presented to the Unesco Space Communications Conference* held in Paris* 
2-9 December 1969* in a speech s Beyond Babel . The Century of the 
Communications Satellite * by Arthur C. Clarke. 

Institute for the Future Report R~9, September 1969. 

AIAA PAPER ? No. 68-421, April 1968. 
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For the 70' S;, one of the great tasks of educational planning 
will be to evaluate and come to terms with the great body of knowledg 
and experience described under such rubrics as ’operations research' , 
’systems analysis' 3 and 'management science'. Uhile making full use 
of such new approaches, educators must bear in mind that a model is 
no better than the data on which it is based and it is to those who 
live with the facts to whom even 'experts' must eventually turn. 
Moreover 9 it will be well to insist on the explicit definition of 
assumptions ? goals and beliefs. 

Perhaps semantic problems are at the root of much confusion 
in today's seething educational world. Must we not re~define and 
re-examine 'work 1 9 'study' s and 'play'? But perhaps I have raised 
enough questions. 





the use of expertise in educational planning 

by Glaf Eelmer 
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Educational planning* like all planning, consists in setting 
policy and determining a programme of actions to implement the policy. 
Both parts of the planning process involve the use of experts. Choice 
between alternative policies requires the determination of preferences. 
Here reliance on expert advice is vital; the expert, acting either as 
a representative of the public to be served or as an interpreter of 
the desires of the ruling elite, has the task of selecting the alterna- 
tive which ought to be preferred and of stating the reasons why it 
should. Choice between alternative courses of implementing actions 
requires expert forecasts of the likely consequences of each alterna- 
tive programme. Thus the expert enters the decision process both at 
the moral and the factual levels , 

Since reliance on the intuitive insights of experts is an 
inevitable feature of the planning process, it is well to give some 
thought to how expertise can be used most effectively • Also, in 
highly complex decision-making situations (of which educational 
planning decisions are a clear example), it will usually be advisable 
to defer to the judgment of several experts, in order to be sure that 
the many facets of the problem will receive proper attention. This 
adds the problem of how best to combine the opinions of a group of 
experts . 

In dealing with experts, aside from selecting them wisely in 
the first place, it is of the utmost importance to create the proper 
conditions under which they can perform most ably and to process and 
retrieve effectively the often vague information which together they 
possess . 

The requirement that an. expert, or a group of experts, should 
be placed in the right conditions in order to perform well means that 
communication of valid information should be facilitated as much as 
possible without at the same time increasing the J noise’ level of 
false information. Here, the expert is greatly aided in his perfor- 
mance if he has ready access to relevant information that may exist 
elsewhere, in this regard, rapid progress in automated libraries 
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promises much help with respect to recorded data. To provide access 
to intuitive knowledge that may not yet have been recorded, an expert f s 
performance is enhanced most significantly by placing him in a situa- 
tion where he can interact with other experts in the same field or in 
related fields covering other aspects of the same problem area. 

Two particularly effective ways of encouraging productive inter- 
action among experts are the Delphi method and simulated-planning 
exercises. Both are definitely applicable to the educational planning 
process . 

Delphi can be used,, for instance, to elicit proposals for edu- 
cational innovations , to assess such proposals as to their effective- 
ness, desirability, financial and social costs, and incidental 
societal side-effects. Having thus obtained a set of appraised alter- 
native actions for inclusion in a programme of educational reform, a 
simulated-planning conference among a group of educational experts 
can be an excellent device for composing a programme of actions that 
at the same time meets budgetary constraints and serves to implement 
given' policy objectives. 

What I would like to do now is to give just a very brief intro- 
duction and very soon thereafter ask you to help go through what is 
sometimes referred to as a simulated planning session. This will 
demonstrate , I hope, one of the ways in which the Delphi method might 
be applied to a planning process of the kind in which you are all 
interested. The Delphi method was invented, or made up, many years 
ago when we thought for the first time of devising some new method of 
dealing with the problem of using expert opinions as effectively as 
possible. The problem then, as has been the case in so many applica- 
tions since, was one of making some forecasts about the future, and 
so we thought of the ancient oracle of Delphi and just dubbed the 
process the Delphi method. I hope it has not too much to do with 
that because the old Delphic oracle, as many of you probably know, 
was, if I may use American jargon, phoney. The story that I have 
been told at any rate was that the people \tfho consulted the Delphic 
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oracle had to stay somewhere underneath the base of the mountain in 
something like what we would now call a motel. They were held there 
for several weeks Xi/hile messengers were sent back to the place they 
came from to collect information. It then appeared very miraculous 
when the traveller consulted the priestess, that she seemed to know 
so much about his background. I hope that the Delphi method as we 
use it now is not quite as phoney. 

The Delphi method essentially is a technique for a systematic 
use of expertise. That is to say a systematic combining of the 
opinions of experts when, you might say, all else fails, but particu- 
larly when you are concerned with problems of the future and you do 
not have an adequate scientific theory on the basis of which to make 
predictions. Then, just about the only thing you can rely on are the 
informed opinions of people who know something about the subject. It 
then becomes a question of how to use such judgments most systematically 
and effectively. The traditional method has been to assemble a group 
of experts around a table and have them discuss the subject matter 
until they arrive at an opinion, a group opinion. 

The question of whether Delphi has advantages over the committee 
system depends of course on the circumstances. It depends on how much 
information might be available among the experts you might want to 
consult. You have to think of the Delphi method as simply one way to 
process information. Now, as you all know, we are living in an age 
where we are going through a revolution in the whole field of infor- 
illation processing. If you are concerned with planning for the future, 
where of necessity you have to rely to some extent on intuitive judg- 
ment of the specialists in the various fields, there is the problem 
of how to process the information that is somehow contained in the 
heads of these specialists. IJhat is the most effective way of com- 
bining the information that they have? Sometimes it has not even been 
articulated, they are only vaguely conscious themselves of having a 
good deal of information and it is the problem of how to bring this to 
bear on the matter at hand. 
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When you have an open discussion., f ace-to-face 3 it has certain 
advantages because of the time factor. You get quick responses., you 
have an immediate exchange of opinions. On the other hand 5 you are 
also producing a great ’deal of what is called in information theory., 
T noise T . You are producing a lot of noise in the system because 
false or erroneous or irrelevant information is being generated. It 
becomes a question then of finding the optimum* of on the one hand 
saving time^ which is clearly an important factor when you have a 
face-to-face situation 2 and not introducing too much irrelevant or 
even wrong information that might affect the judgment. 

So one has to seek methods of combining the best of both 
worlds. A lot of experimentation is going on in this field and a 
lot more has to be carried out. I mentioned one possible sort of 
mixture of the two methods and in fact in a small way we will use it 
here - something : we ; sometimes refer to privately as a F mini-Delphi 1 - 
where you do liave people sitting together in a face-to-face situation 
where you are however asking each person independently to write down 
his answer to a particular question as we have done here in filling 
out a little questionnaire, so that each person in the giroup hks the 
same right to state his opinion. You then compare the answers and 
you might have an open debate* but then it is important that at the 
end of the debate each person once more answer the question indepen- 
dently., having listened' to the arguments brought forward' b } 7 his 
colleagues on the panel. 

This becomes particularly important when you have the kind "of 
mixed panel vzhere some people might be afraid to speak lip. It is 
particularly clear in a situation where people of different ranks are 
participating in conversation. This is obviously the case in a mili- 
tary organization. You might have it in a minis tty where it ihight be 
very important to bring in some of the younger people at the working 
level, to hear their opinions 2 but thdy : might hesithte to speak but 
against the opinion. that has just been expressed' by the Minister : or 
one of the directors « 

u 
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Consequently, we. thought of a process which would not eliminate 
debate but which would produce something like an anonymous debate. 

This led us to a procedure of using a sequence of questionnaires, 
where the second and third, and maybe fourth questionnaires, or how- 
ever many you have, would contain a certain amount of feedback inf or- 
mation for the participants about the outcome of the preceding round, 
possibly about the specific opinions that had been presented by the 
participants in the preceding round, without however identifying them. 

With regard to the problem of leadership, I do not think one 
should view the Delphi technique as a replacement for decision-making, 
it is an aid in decision-making. Remember that the Delphi technique 
is simply one means of collecting expert opinions. A wise decision- 
maker will consult with specialists in the relevant fields in the 
usual manner , either listening to them one by one or listening to a 
discussion that goes on among them, and then will form his own judg- 
ment. Or he can use the Delphi method, arriving at some consensus, 
if possible, of the group of experts he is consulting. Eut he will 
still, just as in any ether method of using experts, reserve the de- 
cision to himself. He may just say f 'well 5 these experts are all wrong 
and I air. going to do it dif f erently*' ; . 

This method is not. therefore, a replacement of a decision- 
making process. It is merely an aid. it is a way of processing the 
information that is in the heads of experts, bringing this information 
in the most concise manner to the. attention of the person who finally 
has to make the decision. He can take it or leave it. He can make 
the decision using that kind of advice or he can disregard it. 

As to practical consideration, I understand that when you are 
faced with daily decisions in education, you are concerned over how 
to improve the system now and you cannot worry about what kind of 
fancy gadgets you might have 10 years from now, or 2C years from now. 
However , I think that while it is clear that you are concerned with 
decisions on education that have to be made now or in the immediate 
future, you want this education to be useful to the people you are 



42 



- 40 



putting through the educational system. Now these youngsters are going 
to live out their lives very largely in the twenty-first century and 
therefore it is important that in planning education today we ask our- 
selves what is the kind of life, what is the kind of environment in 
which these children will live out their lives? 

Any educational reforms that we are contemplating now will 
probably not be implemented for several years and the children who 
are put through this system are probably just about now being born or 
are a few years old only ? and therefore they will be about 30 years 
old by the year 2000. We want to be sure that this education still 
makes sense to them when they are 30 ? 40;, 50 years old and so we have 
to ask ourselves 9 if we want to make sense of our educational planning 9 
what will the world be like in the early part of the twenty-first 
century when the environment will be very different. There will be 
fundamental changes, particularly in the developing countries, by that 
time, and so the educational system that we are now planning, not the 
educational system we are planning for the twenty-first century, but 
the present educational system, the educational system for the seventies, 
should take into account some image of what the world probably will 
look like in the early part of the twenty-first century. I think it 
makes sense to ask these questions . 

The question of how to choose the experts is being raised all 
the time, VJe ourselves in our own Delphi studies are confronted with 
that problem constantly. There is no simple answer • I cannot pretend 
that we have a ready-made method for choosing experts. One thing one 
should remember is that a Delphi survey is not a public opinion survey 
so it is not important that you have all views, proportionally repre- 
sented. What is important is that all views are somehow represented* 

Now, in many cases, when you are planning in a very complex 
area such as education, there are clearly many different areas that,, 
are relevant. You would. want to bring in expert knowledge from the 
areas of sociology, of education itself, of course, and of perhaps the 
urban and rural political scene. If you are concerned with problems 
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of cost of equipment and facilities , you might want to bring in some 
experts on the problems of costing in these areas. you might include 
architects or designers of equipment and so on, You have to ask your- 
self what are the relevant areas that must be included and first make 
a check-list of the areas that ought to be represented. Very often, 

you might be able to find people who are expert in more than one of 

the areas that you have listed. They might be the preferred respon- 
dents because that will help you keep the number of people down whom 
you have to consult. 

To identify specifically, not just the areaSy but the people 
you want to use, we found on.e device quite helpful. He identify 
first one or two or three people who are clearly very knowledgeable 

in the areas of concern. He ask them to participate and moreover to 

give the names of other people whom they regard highly, not necessarily 
people who are in agreement with them - you might even explicitly ask 
them who are the people who are particularly in disagreement but whose 
judgment ought to be heard. Then we ask these people in turn whether 
they will participate and ask them for additional names of people who 
ought to be included. He soon find that the same names begin. to recur, 
which is an indication that those are the ones who ought to be included 
in the panel » 

There is the question of how many persons ought to be included. 
This depends very much on the subject area. In dealing with a very 
narrow subject matter - for example, with the future of computers - 
you will probably find that by the time you have consulted eight or 
ten people, you get the same opinions over and over again. The same 
might be true regarding future of space exploration. On the other 
hand, in dealing with a complex subject that has many facets, such as 
education, you clearly need experts in many different field$> and you 
might very well find that in order to have each area and each point 
of view represented properly, you may need as many as 50 people. In 
that case, however, if you are submitting a questionnaire to, say, 50 
people, on many aspects of a particular question - say educational 
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planning - you would want to make quite sure that the respondents are 
not required to ansv;er every question. It is best in that case to ask 
the respondents themselves to select those particular questions out of 
the many that you may ask in your questionnaire v;here they feel they 
can really bring some specialized knowledge to bear on the problem* so 
that you are not getting your few real expert opinions mixed in with 
a lot of opinions that are essentially lay opinions. In addition, you 
v?ould not want to have as many as 50 responses to each particular 
question because the process itself then becomes clogged - it is just 
much too much work to do it and it is unnecessary because you are 
bound to get the same opinions repeated over and over again the 
marginal returns begin to diminish very shortly after a while. 

I think it might be most practical if I would refer to a very 
simple example to show you how the method works. 

This is an example of the first major study forecast in the 
field of technology and science* conducted around 1963. The study has 
been published since in several places and you may have seen it before. 
Among the questions that were asked of a group of people who were pre- 
sumably experts in the field of computers and computer technology was 
this particular ones When will a machine become available that can 
comprehend standard I.Q. (Intelligence Quotient) tests and score above 
150? We had quite a distribution of answers. The answers ranged from 
1980 “ remember this question was posed in 1963 to the year 2100 and 
there were two people who said it would never happen. There were 
altogether some 15 respondents in this particular case. Bow * to 
describe the distribution In shorthand form* we singled out the median 
of these responses and the so-called quarti’les or 25 per cent marlo . 

The spread was quite sizeable and the median value was at 2020. 

We next sent another questionnaire to these same respondents 
and told them precisely what I was just saying* namely that the result 
of the first one had been that the median was at 2020 and the quartiles 

’ • ’ s • l 

at the year 2000 and the year 2100. We now asked the respondents to 
think about this once more and revise their answer if they viished. 
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However , if the new answer they now supplied was beyond the upper 
quart ile 9 would they please briefly state their reason why they 
thought it would happen sc much later or perhaps never happen in con- 
tradiction to what clearly was the majority of opinions. Similarly v 
if they now turned in an answer below the lower quartile £ would they 
give also a reason why they thought it would happen that much sooner 
than the majority seemed to think 0 Ne can almost anticipate the 
result. There is a condensat ion* a shrinkage of the interval because 
those people who had a relatively extreme opinion had not been so very 
sure of it anyway and in fact were unable to justify it now by giving 
a reason. They are more or less forced toward the centre toward what 
had been the median * whereas a few who really thought they knev; what 
they were talking about stuck with their values* but the result is 
now that what is called the inter-quart ile range, which had been from 
2000 to 2100 years., is now shrunk from 1990 to 2050 v which allows 60 
years only. That is some of the measure of the spread of the opinions 
incidentally also the median moved to a somewhat earlier date. 

Now, having received these responses 5 including some reasons 
and some arguments as to why the value should be the earlier or later, 
we now went to the third one where we told the respondents again what 
the new median was , what the inter* quartile range now was* and we gave 
them also a summary of the opinions that had been given as to why the 
date should be earlier, as some thought* or why it should be later, as 
some others thought. There is the element of a debate going on, but 
it is completely anonymous. 

We again asked the respondents to reconsider and to take into 
consideration the reasons that had been offered to see if in their 
opinion these reasons were valid. If someone now thought that;, well, 
the reason presented for an earlier value was really rather convincing 
he might move his date to an earlier* point on the scale, and similarly 
in the reverse direction. Now if someone gave a response which’lay 
outside the new inter-quart ile range* we asked him to state why he 
found the reasons that had been given for the opposing point °f view 
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unconvincing. Thus, someone who now gave a response on the high side 
was asked for a critique of the reasons that had been given for lower 
points* and similarly respondents who gave lower values were asked, to 
say why they found the reasons given for the upper values unconvincing 0 
In this way* counter-argument s were elicited from the respondents. 

Finally 5 in a fourth round* the new inter-quar tile range* which 
in this case happened to be smaller again,, was communicated back to 
the respondents, with the new median value. The counter-arguments 
were fed back and the respondents were told to reconsider for the last 
time, taking both the arguments and counter-'arguments into considera- 
tion, and to give their final assessment of \*7here the value might be 
now. It finally turned out that V7e had a very narrow inter-quart ile 
range from 1984 to the year 2000, with the median at 1990c That value 
1990 was accepted as the nearest thing to a consensus among the group. 

Of course there was not a consensus but at least it was much closer 
to a consensus than it. had been originally, although there was one 
holdout who still thought it would never happen* and someone else who 
had switched to an earlier value than he had first given. 

Now, I \-7ant to state that you do not always get this beautiful 

convergence. This certainly cannot be hoped for. All one can say is 

that statistically speaking in a large number of cases - in the 

majority of cases - you get two things t you get a convergence to a 
narrower range of opinions, and this is of course the more important 
thing perhaps, you get a convergence toward the true value. You might 
after all get convergence but away from the true value, which would 
not do you any good at alio but by and large it seems to be the case - 
the majority of cases at least -* that you have this kind of convergence 
of views and convergence in the right direction. 

Now, there are a number of things which can be said about this 
method, somewhat on the negative side. In particular, there are many 
cases where you do not get any convergence and you might even get a 
situation where the views diverge. The more ; people discuss the issues* 
the more they seem to become aware of some diametrically opposite points 
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of view, which throws their views apart and you 
different schools developing about a particular issue It is very 
difficult in that case to induce convergence, and it might be clear 
evidence that we just do not know enough about the situation* that 
it is pretty much guesswork*, except for the following. I\ 7 e have ob- 
served that quite often when there seems to be no convergence or there 
seems to be even a divergence of views* it is not so much because 
people disagree in any factual sense but it is a semantic problem. 

It very often means that there are somehow two different interpreta- 
tions of the question that had been asked that maybe tiie questioners 
had not been aware of in the first place.. As you go through this pro- 
cess you begin to find out that something was wrong with the wording-, 
that people gave a different interpretation to the same question* 
hence the divergence of views. ' 

In running a Delphi study it is always a good idea* therefore* 
to encourage the participants to suggest a rewording or a reformula- 
tion of any questions they find in any way ambiguous or ambiguously 
worded. It often leads you to detect some uncertainties in the inter- 
pretation that the questioner had not been aware of, 

Let me now present some results that came out of a study which 
was a follow-up to this one* a study that was carried out by the 
Institute for the Future* also concerned with technological and 
scientific forecasts. I have selected from it those items which seem 
to me most relevant to the problems of education. 

I have listed the following events which in some cases have an 
obvious connexion with education and others a somewhat indirect 
connexion, but I think you will be aware of what the connexion is.» 
development of economical mass-administered contraceptive agents* 
availability of cheap non-narcotic drugs for the purpose of producing 
specific changes in personality characteristics* development of 
immunizing agents which can protect against most bacterial and viral . 
diseases , laboratory demonstration of artificial generation of protein 
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for food through in-vitro cellular processes , demonstration of tech- 
niques by which the sex of babies may be chosen with 90 per cent 
certainty* 

All these events were forecast to take place by around 1980 - 
in other words within 10 years* Dy around 1990? according to the 
experts who participated, we may add the following four items;; wide- 
spread use of individual portable two-way telephones 5 availability of 
a computer which comprehends standard I.Q, tests and scores about 150 
(you note that the value still is about 1990 as it had been estimated 
to being in 1963) the new study confirmed the development of tech-* 
niques which can increase the world arable acreage by 50 per cent 
without prohibitive cost penalties 9 and specific knowledge of liow to 
stimulate cognitive growth to maximal ability of pre-school children,, 
Then sometime in the nineties * an additional items widespread 
installation of agri-industrial complexes based on the use of breeder 
reactors. Then by 2000? the feasibility of using drugs to raise the 
level of intelligence other than as dietary supplements and not in 
the sense of only temporarily raising the level of our perception. 

The Delphi method has been used perhaps most frequently for the 
purpose of forecasting? but forecasts are not the only application of 
Delphi. It can be used in any situation where you wish to. or you 
find it advisable to? refer to expert opinions. Sometimes, for example? 
you may be concerned with resolving moral or ethical issues* You are 
concerned with questions of preference* For example? at the highest 
governmental level you may be faced with the problem of whether more 
money should be allocated to education and less? let us say? to housing? 
or vice-versa. There is no objective way of finding out which one 
ought to do but one can state preferences there* One thing may favour " 
some segment of the population rather than another and this becomes a 
moral question if you really come right down to it? when your decision 
has to be made. In situations of this kind you may want to consult 
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expert opinion? not so much because this becomes a matter of a majority 
rule - particularly not a majority among the experts you happen to 
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consult - but because through the Delphi process you might be able to 
crystalize the reasons for one or the other choice with xvhich the 
decision-maker is faced s Once the decision-maker sees what the rea- 
sons are for one choice or the opposite choice, he may find it much 
easier to make what he considers the right decision^ because he now 
begins to see more clearly what the consequences are of the alterna- 
tive options that he has at his disposal. So, it is in situations of 
that kind where Delphi might be just as important s if not more so ? 
than for making forecasts^ 

Similarly,, to mention another example* a decision-making pro- 
cess might simply involve some estimate of what is now the case or 
what now ought to be done in a given situation. Let us say ; in the 
case of a corporation 9 the management may want to decide whether to 
concentrate on the production of one type of goods or another and they 
may want to consult their specialists in the field as to what the pub- 
lic is now demanding - type A or type B of goods - and it may then 
become a question of allocating resources to one or the other activity. 
So the choice between two alternative decisions that may have to be 
made now might be decided through the use of expertise and via the 
Delphi method. 

IJhat I wish to do now is to involve you in a planning exercise 
concerned x>jith education - with long-range educational planning in the 
developing countries. This x^ill be a simulated planning exercise. lie 
are going to pretend that x^e Wi 1 1 plan for developing countries and do 
this according to a set procedure. In the course of this,, I will be 
collecting from you written responses s that is some numbers I x^ill be 
asking you to vnrite on sheets of paper that have been distributed. 

The point of this* of course, is to give you a demonstration 
of ho \\7 one can use simulated planning and* in the course of it., the 
Delphi method in order to arrive at some decisions by a group. 

Originally 5 in the pure form of the Delphi method which I have 
described earlier 5 you proceed entirely by questionnaires xvhich are 
sent through the mail. Ilobody knox^s who is participating except 
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possibly at the very end but no-one's opinion is ever identified with 
him. We cannot quite preserve anonymity in a group like this ^ to the 
same extent at least. But we can at least get independent influence 
from each of you who is participating. I will tell you what the 
distribution of responses is but then at some stage I may ask you to 
engage in a little discussion to see if we can somehow come to a 
better agreement if there is a wide dispersion of views. We might 
want just to air the reasons for a low or high opinion on some parti- 
cular issue out in the open. At that point, anonymity is lost but we 
get a much faster process. normally , the Delphi procedure., if you go 
through the mail, sometimes with four questionnaires, might take many 
months. We might here go through some such procedure in a matter of 
an hour . 

Again, if I may digress for another moment before we get started 
with this exercise* I think that one day not so very far away,. we will 
reach a point to which Mr. Davidson alludes in his paper. where the 
Delphi procedure might be completely automated. Imagine, for example, 
that each of you had in front of him on the table a little input de- 
vice that feeds into a computer* that is something like a little type- 
writer, where he could type his opinion instead of speaking out loud. 

We might then have Everybody who wants to state his opinion on some 
particular issue do so. The computer would automatically collate 
these opinions and, display them in front of you, so you could all 
see them but you would not know who represented which particular . 
opinion. Thus you would have anonymity restored and yet experience a 
very fast procedure of really anonymous debate in the presence, of one 
another. Of course once you go to the point where you have a computer 
console in front of you, there is no longer any need to sit in the 
same room. You could sit at your usual desks all over the world in 
conference through remote control. You would feed your opinions into 
a computer, the answers would come, hack to you almost instantaneously 
(or at least within minutes or hours, instead of many weeks) and one 
could run. through a complete, and possibly very sophisticated, Delphi 
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analysis through such a computer network.. I refer to it as a D-net ; 
in a matter of at most a few hours. You might in this way literally 
bring to bear the informed opinions of the best people all over the 
world, ? best f in the sense of the best experts you could find in a 
particular field. flow this may sound somewhat fantastic but if I may 
make a personal forecast 4 I think we will be very close to that situa 
tion in about 10 years. It is not science fiction any more - it is 
something which most of us will be participating in in some form or 
other . 
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Editors note 

Following Mr o Helper's presentation and discussion, he and the 
experts proceeded to undertake a simulated Delphi exercise. Vie note 
that it was simulated in view of the following; 

- the exercise did not relate to a specific country, hence 
no precise data were given. 

the experts met together in a single room, rather than 
separately. Tney were, of course, asked to respond indi- 
vidually and without conferring with one another 5 
there was a distinct pressure of time rather than allowing 
each expert to consider at length what his response would 
be, 

several of the questionnaires might have been re-distributed? 
modified, and distributed again. time limits P reverlLt:e d this, 
the discussions of the problem were intermingled with dis- 
cussions about the methodology itself. 

The problem was that of evaluating a f known 1 developing country 
school system, considering a number of proposals for reform, suggest- 
ing budgetary allocations for preferred reforms, and estimating the 
effects upon the school system within five years. 

The exercise in which the experts participated consisted of the 
following^ teps . 

(1) To indicate how satisfactory (or unsatisfactory) is a 
given (the expert's own) educational system in each of 
eight respects i see questionnaire ITo.l. 

Thus, as to pupils (quantity)., how many of those who 
should be enrolled, are enrolled and in attendance in 
the public and private elementary schools? As to pupils 
(quality), what is this state of readiness for learning, 
their motivation, their freedom from home labour to be 
interested in and able to do school work. 

As to teachers, are there enough teachers? Uhat is the 
quality of the teachers now in the schools? 
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Questionnaire Ho . 1 





Quality of Education 


Pupils 


Teachers 


Faci- 

lities 


Equip- 

ment 


Curri- 

cula 


Admini'- 

stra'* 

tion 


Quan- 

tity 


Qual- 

ity 


Quan- 

tity 


Qual- 

ity 


Satisfactori- 
ness Index 
Medians : 


60 


50 


55 


40 : 


40 


30 


40 


30 



Rate each of these eight aspects of the quality of education in your 
country on a scale from 0 to 100 ; where ! 0 ? represents a condition of 
utter catastrophe and ? 100 ? represents a condition of utter perfection. 



Similar ratings should be made regarding school facilities 
(buildings ? sites * classrooms > etc.)*, equipment in the 
schools, curricula (including teaching methods and 
materials) ? and administration. 

The figures shown represent the T satisfactoriness index 5 
as the median response of the experts for each aspect. 

(2) To study a list of reform measures which have been proposed 
and to add to the given list additional measures which are 
considered by each expert to be potentially useful. See 
work sheet I'!o„lo Items 21 through 32 were proposed in open 
discussion of the experts. Work sheet No.l also demon- 
strates the feasibility of linking proposed reform measures 
to each of the quality aspects □ Thus 9 experts in a full- 
scale Delphi activity might be asked to indicate (within 
the columns) their estimate of the contribution that may 
be made by each proposal toward improving each of the as- 
pects. Such indications might take the form of +, 0, 
or of scaled opinions of impact from 1 (low) to 5 (high) 
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VJork Sheet Hod 



Quality o f Education 




Reform Measures 



Pupils lleachersi 
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60 



50 i 55 40 j 40 



30 



40 ! 30 



H* • 



1 

2 

3 

4 

5 

6 
7 
3 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
27 
23 

29 

30 

31 

32 



National teacher education programme 
Construction of a ’school map’ 
Introduction of public educational TV 
Production and use of filmed lectures 
Large-scale use of teaching machines 
Installing one or more model schools 
Nat ional education performance standards 
Introduction of free school lunches 
Non-professional teaching aides 
Substantial raises in teachers’ pay 
Abolishment of rigid grade segregation 
Allowances for different’ learning speed 
Occasional teaching by older children 
Information acquisition at lower grades 
Use of gaming as a teaching device 
Real-life problem solving courses 
Mobile educational service in remote 
areas 

Public boarding schools 
Expansion and improvement of plant 
facilities 

Monetary compensation for achievement 

Organization of school guidance 
Educational radio 
Training programme for school 
administrators 
Incentive fringe pay 
Co-ordination with parent education 
Grading of teachers by pupils 
Better age/grade correlations 
Pre-school programmes 
Automatic pupil promotion 
Quality control of the educational 
system 

Educational research 
Assessment of system goals 
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(3) To reflect upon the importance of all the suggested reform 
measures and rate each one. See questionnaire iio.2c This 
form was used by each expert to indicate individual ratings 
of importance o 
Questionnaire ITo 0 2 




Rate each measure on a 
scale from 5 to 1 9 where 



stands for 
’most important 1 

and 



? 1 ¥ 

stands for 
’least important* 
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(4) To compile all the ratings made* establish a median score 
for each reform measure and determine which measure re- 
ceived such low scores as to be omitted. See questionnaire 
No . 3 o This form was used by each expert to rate the 
remaining 18 proposed reform measures. 

Medians of expert ratings were determined for the suggested 
reform measures. The highest 18 are shown. 

Questionnaire No . 3 




(Medians of experts f ratings) 



Rate each measure on a 
scale from 5 to 1 s where 



? 5 ! 

stands for 
'most important v 



and 



? 1 T 

stands for 
' least important 7 



using each of the numbers 
from 5 to 1 exactly four 
t ime s 



10 highest priority measures 



(5) To consider financial allocations to the remaining reform 
proposals in response to the following question* 

’'Suppose your country were given an extra one dollar per 
capita each year for the next five years to improve 
primary education,, what percentage of that amount would 
you allocate to each of the 10 selected measures?' 1 See 
work sheet No. 2. Allocation to the remaining 10 measures 




we re proposed individually and the medians for the group 
computed. This exercise repeated further would produce 
? second f and ’ final ; allocations. 

(6) Given the budget allocated to each measure, what would 
be the over-all beneficial effect of each measure (on a 
scale from 1 to 5)? Questionnaire Ho. 3 (blank) was used 
again and median responses were computed. 

(7) Given the programme of reform measures selected and the 
budgets allocated to each measure, and accepting the 
median satisfaction levels determined in Step 1, what 
would be the new satisfaction levels attained as a result 
of implementing that programme of measures? Questionnaire 
Ho .I was re-used in this context. The median responses of 
the experts are now noted just below the ’original 7 index 
on Work sheet Ho . 2 . 

It was possible to see* following this simulated exercise of 
a Delphi operation* how expert opinions may be used in evaluating 
educational conditions* in considering proposals for reform, in de- 
termining priorities among proposals for the guidance of policy-makers* 
in suggesting budgetary allocations* and in estimating the future 
effectiveness of the reform proposals if they should be implemented. 

It seems evident that the Delphi method has strong potential 
as a supplementary aid and guidance for planners and decision-makers. 
Delphi procedures seem to be applicable also* in determining objectives 
and priorities in a PPB system as v/e 11 as in providing useful inputs 
for PERT network development * 
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INTRODUCTION 



The PERT method (Programme Evaluation and Review Technique) is 
an auxiliary management method., an instrument in the hands of the manager 
for the planning and use of his resources to achieve a defined objective* 

PERT has not been established to usurp the managerial function 9 
but to help the manager discharge his function more effectively* The 
method does not run itself 9 on the contrary, it depends entirely on the 
skill of the manager in discovering and recognizing the problems. 

PERT does not solve problems > but shows them up in such a light 
that all the factors connected with the problems can be evaluated. It 
is rare for all the consequences of a management decision to be known 
at the moment when the decision is taken. uncertainty comes in whenever 
one looks at a specific problem. PERT makes it possible effectively to 
reduce this uncertainty so that the decisions and actions taken are 
closely linked to the real problem and have a foreseeable possibility 
of success. 

Definition of the managerial function 

Since we are talking here about a management tool s it would not 
be a bad thing to define what we mean by management. 

The managerial function has a number of different levels.. it 
extends from the general management to a level just above the foremen. 

But at all levels,; the tasks of managers have a common character . They 
differ only in the degree of authority and the extent of responsibility 
involved. 

We can thus define the managerial function in terms of the per- 
sonal responsibilities of the manager. They are essentially three 9 
which apply to managers at all levels. 






* To define 
:his objective’ 



\ 



( To check 
; performance 



¥ 

i 

\ 




To make 
a plan 



First and foremost , the manager must choose or define a specific 
aim, his objective. Next, lie must organize tec available resources 
with the aid of a logical and detailed plan in time, to achieve his 
objective. Finally > in order to be able to deploy his resources and 
overcome unexpected conditions , he must be in a position to assess the 
state of progress at any given moment in the light of the over-all plan. 

Since plans are always to some extent incomplete or imperfect, 
they generally have to be readjusted and the intermediate objectives 
have to be constantly reviewed. 

The function of the manager, even stated in suen simplified terms 
is a complex responsibility marked by an ever present margin of uncer- 
tainty. This is particularly true when the objective set is unprece- 
dented and the success of the plan cannot be guaranteed by experience . 
Even on familiar ground, the manager is still a prey to certain doubts. 
He can never predict with absolute certainty the execution of even the 
soundest plans. ? The best laid schemes of mice and men ... p 

What he needs is a method which enables him to fix 7 the best 
laid scheme 1 , a way of arriving at a more precise forecast of success, 
a system which assembles first hand information on the progress of the 
project and sums it up. 

The PERT system. Programme Evaluation and Review Technique, was 
worked out specially to help management in the fields where uncertainty 
might be fatal to effectiveness. The whole significance of the initials 
PERT involves the consideration of the fundamental functions of manage- 
ment. For the user, whatever his personal talent and intuition. PERT 
constitutes a tool of unequalled simplicity and value. It is not a 
tool which will do his job for him, but it is a tool which will increase 
his possibilities of effective action with the best information availabl 

The history of PERT 

When the United States Navy undertook the project of atomic sub- 
marines armed with POLARIS rockets., it was the technical problems which 
first seemed the most serious challenge. But a few men - particularly 
Admiral Raborn, the Project Chief - were realistic enough to recognize 
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that, without under-estimating the importance of the technical diffi- 
culties to be overcome^ the problem of control and co-ordination was 
the major problem in such a vast project* unequalled even by the 
Manhattan Project (the achivement ol the atom bomb) - 

These men assumed correctly that the resources, human skills and 
production capacity already existed in more than sufficient quantity 
and quality. In order to make the weapon operational at a reasonable 
cost and within the deadline set, the indispensable factor was the 
efficient management of the project * Some means had to be found of 
communicating with 250 main suppliers and more than 9,000 sub-contractors 
and to direct them in such a way that the efforts of all were co-ordinated 
with a view to the fastest rate of progress of the undertaking. 

In co-operation with the ilavy. the management consultants of the 
firm of Booz > Allen and Uamilton developed the fundamental ideas of the 
PERT method'*’ as an instrument of planning, communication v control and 
reporting. The Havy regards PEPwT as the instrument which enabled the 
Polaris system to be made operational two years in advance of tile 
originally scheduled date. 

Such a spectacular success impressed not only the military 
command, but also a number of businessmen who introduced purely commer- 
cial applications of the method; ranging from production planning to 
public works and advertising- 

Today, the method is in current use in all sectors of activity 
and all over the world. It is taught in engineering colleges. The 
beginner will find not only cases of application around bin. and an 
abundant literature., but also specialized services to advise and assist 
him in the management of projects. All computer manufacturers and 
business consultants have PERT calculation programmes available for 
users . 



The official birthday of PERT is 27 January 1958. The method is 
based on earlier work by J.E. Kelley. 
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The adva ntages o f FEFT 

The TERT method is not a panacea. It has its .imitations , but 
the advantages which can be derived from its proper use are unrivalled. 
Although it was originally developed for use in major engineering pro- 
jects, the system has proved effective and economic for small projects, 
even non-technical . 

The advantages of PEF.T flow from its special way of looking at 
planning, which must be complete and logical. It is not merely a 
mechanism of organization, but also an incomparable means of communica- 
tion which provides all levels of management with a common language. 

The system brings out the relationships between the productive 
efforts within a project. It is therefore simple to rank the various 
problems according to their seriousness and to distinguish those which 
call for immediate attention and those which can be put off to a 
quieter moment. 

The system can be made to operate as the automatic generator of 
situation reports and progress reports. 

Since PEF.T describes the management plan in great detail , it is 
an ideal instrument for assigning responsibilities. It allows a con- 
siderable strengthening of the organizational structure. The danger 
nevertheless remains of an inept manager trying to use PERT as an in- 
strument of coercion. The system is capable of it, but such a use 
would destroy all confidence, harden the natural resistance to change 
and this deterioration would deprive the manager of all the advantages 
which PERT offers to those who use it intelligently. 

BASIC ELEMENTS OF THE NETWORK 

1 . The principles of constructing a network 

The network 

Definitions 

The basis of the PERT system is the network (or chart, or arrow 
diagram) which is essentially the graphic representation of the logical 
structure of the project to be executed. The network represents an 



GB 



ordered series of actions vyhich mast all be performed in order to 
achieve a well defined objective. In simple terms ; a network is a 
diagram of work sequences. 

Geometrically , the network consists of two elements: 

events : represented by a circle or any other closed figure. 

and 

activities : represented by an arrow joining two events 9 follow- 

ing the direction of the lapse of time. 

Activities and events are the two complementary aspects of each 
of the elementary and homogeneous units into which the over-all project 
is broken down. 

The event is a stage or checkpoint in the plan. It defines the 
start or finish of one or more activities. The event is a point in 
time. The activity is a symbol of work in hand , of the consumption of 
resources and the expenditure of labour. An activity consumes time. 
Rules of construction 

Since it represents the logical structure of the whole of the 
project, the network must reflect the sequence of activities and events 
and the res traints imposed upon them (technical sequences, priorities, 
timing of supplies, etc.). The following rules ensure that these cri- 
teria and restraints are taken into account in plotting the network. 

(a) Unambiguous definition of activities v an arrow represents 
one single activity only (Figure 1). 

Figure 1 

Definition of an activity 



Laying floors on level 6 
of building D 

(b) Unambiguous numbering of events, each event is assigned a 
number and the number assigned to each event is different 
from that of all other events. 

(c) Once an activity is completed there is no return. The net- 
work must not contain any 'loop® or feedback (Figure 2). 
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Figure 2 

Loop (not acceptable in PERT) 




(d) No activity can start until the preceding event or events 
have been completed (Figure 3) 

Fi gure 3 

The rule of the dependence of activities 




A 




T . 





The chart shows that activity 13 cannot start until activity 
A is finishedo 

(e) All activities leading to an event have identical successors,, 
All activities starting from an event have identical pre- 
decessors t It follows that a diagram such, as that in 
Figure 4 expresses the complete dependence of the activi- 
ties preceding and succeeding event 4. 

Fig ure 4 
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Event 4 will be reached or achieved only when the three 
activities. A v B and C are completed,. The three activities 
Dj, E and F cannot start until event 4 has been accomplished. 
It should be noted that these rules do not require the three 
activities D 5 E and F tc start at the same instant, their 
preceding event (4) merely marks the limit alter which they 
can be launched . 

The events and activities form a time sequence through the net- 
work. The work must progress in orderly and strictly sequential 
fashion., from event to the activity, to the next event > to the next 
activity and so forth* according to the various restraints which effect 
the achievement., 

Figure 5 illustrates these relations of dependency.; showing that 
a sales campaign cannot start until the three events on which the cam- 
paign depends have been accomplished. 

It should be noted that an event reflects the complete relation 
between predecessor activities and successor activities, so that the 
rules cited above may involve the definition of dummy activities which 
do not represent labour s but an essential dependence between events. 

We consider below the representation of these cases in the network. : 

Figure 5 




Train salesmen 



/ 




Prepare samples 



Draw up list of buyers j 



i 



Sales campaign 




to be prospected 



6 6 



Finally* it may be noted that an activity may represent a con- 
sumption of time; without corresponding to any labour proper* i 0 e, to 
any consumption of resources, examples* among others, are 1 drying time* 
for paint or hardening time* for cement * etc. 

Allowing for restraints 

A piece of work may be described in terms of steady flow* parallel 
effort or serial effort. Parallel effort means that different activities 
proceed concurrently to converge finally on a point where the products 
of these parallel efforts are used. There is a danger that the results 
may not be perfectly adjusted* but the possible saving of time or the 
full employment of production capacities often justify this risk. 

In contrast* activities may follow in series* as a result of 
inevitable dependency* or for reasons of economy or safety* or perhaps 
simply because of faulty planning. 

Figure 6 shows how a serial relation may be envisaged as a 
parallel relation. 

Figure 6 

Serial relation 




Design 




Construction Construction 
of > /T'N of 



wings 




fuselage \ 




Construction 
of tail/^~7 



Assemb ly 



unit 



V 



O' 



Parallel relation 
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There are various rules which make it easy to allow for the re- 
straints between activities on the network, the following cover the 
various situations of practical interest* 

Composite activities 

Let A be a predecessor activity of activity Be In practice there 
may be a certain overlap-, so that B can start before the finish of A. 
More generally* a number of activities can start as soon as A reaches 
a certain percentage of its execution . In these circumstances;, A is 
treated as a compound of several activities* 

For example* (Figure 7) if activity C can start at 50 per cent 
of A* activity D at three quarters and activity E only when A is 
finished* A is treated as a compound of three activities Al, ; A2 and 
A3. 

Figure 7 



A1 . A2 A3 




Following this procedure every time it is needed in practice* it 
is then possible strictly to follow the PEPvT rule that every activity 
must be fully completed before the succeeding activities can start. 
C oncurrent activities* dummy activities 

It may happen that two or more activities start or finish at the 
same event in the project (see* e.g., Figure 6) „ The situation is am- 
biguous, since several activities are identified by the preceding and 
succeeding events* which, in this case are the sane * (events 2 and 5). 

To eliminate this ambiguity it is assumed that all the activities except 
one are made up of two activities, the real activity, and another* known 
as a dummy activity, which is plotted by a dotted or discontinuous line* 
The situation is illustrated by Figure 3 where two dummy tasks. 



X and Y have been introduced. 



Figure 8 




the following example * 



Depend ent and inde pende nt activities 

It sometimes happens that a certain activity* C * follows two 
concurrent activities* A and 33, but that B has a successor activity 
which does not succeed to A. A dummy activity X is then introduced., as 
shown in Figure 9. The interpretation is clear. 

Figure 9 




Aggregated activities 

Sometimes, a group of activities can be treated as a single 
activity. This aggregation may be an advantage., particularly when all 
the activities of the group follow a certain order for technological 
reasons and form a little project of their own. 
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Figure. 10 





This procedure is useful both for constructing summary networks 
and in the technique of ’sub-networks' which is convenient for handling 
vast and complicated projects. 

Methods of plotting the network 

Before being able to start plotting the network, one must have 
a well defined objective* This will be the ’objective event 7 or ’end 
event V, the last event in the network on which all paths converge* 
Plotting can then start according to one or other of the following 
methods . 

Reverse plotting 

This method consists in plotting the network in reverse, startings 
from the end event, asking the question at each event: 

r, \Jhat must be done immediately before achieving this event?” 
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The keyword is ’ immediately’ , and the answer to this question 
specifies the factors on which each event depends. The arrows repre- 
senting the activities are plotted, linking each event with those on 
which it depends. The same procedure is continued until reaching the 
logical start event from which all paths diverge. 

Figure 11 shows the network,, highly simplified for the sake of 
example s of the manufacture and delivery of a machine. Fy asking the 
question: 

"What must be done immediately before delivery ? 15 
we find that the machine must be packed and transported. The two 
necessary activities might be called ’book transportation (lorry* 
boat* etCo ) 7 and ’packing 7 . Going back in time- we find that* before 
being packed* the machine must be ready for despatch (activity* 
’inspection 7 ) and the packaging material must be available. In this 
way we go back to the start event* namely the signature of the contract. 

Forward method 

Starting with the present* or with the start event* we move for- 
ward* asking: 

"I/hat can be done immediately after achieving this event, what 

is the next activity?” 

Uorking forward in this way* one generally gets a netvrork whose 
events reflect the activities and checkpoints* as the manager conceives 
them. The reverse method will bring out the activities necessary for. 
the plan* as the executants see them. 

In practice* the two methods of plotting a network* reverse arid 
forx^ard* are complementary „ The former defines the first event from 
which it is possible to start each activity* and the second the limit 
beyond which no progress can be made with the project until the activity 
is completed. 

The list method 

All known activities are listed. Each of them is then defined 
according as it precedes* succeeds or is parallel with other activities. 
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transportation 
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The processing of this table allows a rapid outline of the network. It 
is then perfected by specifying the relations between activities by the 
procedure indicated on pages 67, 68 and 69. 

The ’tree’ method 

This consists in drawing a graph of the project in the form of 
a ’decision tree’. The top level is the project itself, the finest 
level of the analysis is made up of work ’packages 7 * which are detailed 
in the form of sub-projects or parts of the network- This procedure 
is described more precisely in connexion with the PERT/COST method . 

it it it 

None of these methods is specially superior to the others. It 
is a question of taste. Since you have to do your own planning and 
plot your own network* it is up to you to decide what you want to put 
in it and how you want to plot it. 

2 • The procedure for constructing a network 

T he network in the organizat ion 

Since most activities can be defined* one person should be made 
responsible for the work* either the person who actually does the work 
or the person under whose authority it is done. As we shall see below* 
it is highly necessary to assign responsibility for an activity. In 
any event* such an assignment has considerable advantages. It may be 
very difficult in practice to communicate the plan to all levels of an 
organization. The PERT network* draxm up in simple terms and under- 
stood by everybody, becomes an incomparable communication medium. Lach 
individual or group responsible for a segment of the network can under- 
stand exactly what is wanted of him and the relation of his work to that 
of others. Changes of plan can be rapidly passed on* and their effect 
will be immediately understood by those involved* 

Each network is determined by a certain group of addressees* a 
specific level of management. It reflects the degree of detail and the 
field of interest appropriate to that level. The ’degree of breakdown’ 
can generally be determined by asking the question: 

‘’Can* or should* this manager influence this activity and act 
in this way? 1 ’ 
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For example., a project engineer should not be concerned with 
the negotiation of a bank. loan* or troubled with the details of nuts 
and bolts at workshop level. Considerations of this kind are outside 
his sphere, though no doubt these activities will be represented on 
diagrams at a higher or lower level. Furthermore 3 if he paid attention 
to them s the engineer might neglect his own responsibilities 9 thus in- 
volving a setback for the organization* PERT * when it is properly 
used* serves to demarcate responsibilities and to concentrate interest, 
thus strengthening the structure of the organization. 

The construction phase 

In the PERT method s the construction of the network is the main 
task* Most users consider that SO to 90 per cent of the effort needed 
for PERT goes to constructing the network. This is reasonable 3 since 
correct and detailed planning is essential to efficient management. 

The advantages derived from PERT are proportionate to the quality of 
the network* thus compelling management to carry out complete planning. 

During the plotting of the netx^ork, the chief executive should 
take an active part in the discussion. .But* as the netvzorl: will be 
outlined* corrected and discussed for a very long time* it is better 
that junior executives and technicians should not spend their time un- 
til the last stages of planning. The network is then plotted by each 
individual manager and the juniors he needs to compile the data., as 
well as an expert from the PERT group for the correct formulation of 
the data. In any event* a discussion and planning session should never 
consist of more than five or six people at a time. 

A good deal of time will be spent in correcting* erasing and 
discussing before an acceptable network is produced. A network of 
300 to 500 events may very well keep five people occupied for three 
weeks. Since the initial diagram is likely to be modified, it is better 
to plot it freehand on a table or on ordinary paper.- leaving the use of 
a ruler and stencils for what might be called the ’final version’ of the 
netwo rk -> 
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Mo matter how much trouble is taken with the initial plottings 
the network is never really finished,. Like all plans it is a living, 
dynamic things which has to be adjusted to the unexpected events of 
the real world. As the programme progresses, errors of inadvertence 
will come to light, and accidents will happen, the network will have 
to be modified to overcome the difficulties encountered and to provide 
correct planning once again. 

The plotting of the network is a long and laborious task. The 
manager will often be unable to devote his full time to the initial 
plotting. Ke v/ill join in the first general discussions and will 
summarize his intentions so that his juniors can work on the details. 

It is, however, important for him to supervise the plotting and to 
keep an eye on the development of the network as often as possible. 
Since he will control his own actions and those of his juniors during 
the execution of the plan, the network should represent his reasons 
and methods as precisely as possible. 

Obviously* the more thorough the network and the more precise 
the planning, the better the chances of success. The advantage of 
the PERT method is -not to cut down the time assigned to planning but 
to compel it to be properly thought out and detailed. 

The degr ee of detail of the network 

It is difficult to fix the. precise point at which detailed 
planning becomes obsession x-jith detail. lut this point is never very 
far off, and it must be avoided by bearing in mind the optimum degree 
of analysis. 

The level of analysis is an ill defined topic, but it is a 
critical factor in plotting a network. How can the essential part of 
a plan be distinguished from the less essential? How does the manager 
decide that an activity merits his oxm attention or that it can be left 
to a junior? The answer depends on the manager’s personality and the 
nature of the problem. The question nevertheless arises on each event, 
and the ansx^ers must be uniform throughout the network. 
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With regard to the size of the network, it can be said that 
below 100 activities, the network is not very detailed, or the project 
is relatively small. A small network, with fewer than 100 activities 
will no doubt be perfectly well calculated and controlled manually. 

But above 300 activities, the operations become more complex and it is 
better that they should be computerized. A network of 1,000 activities 
is certainly beyond the capacity of the manager s who can no longer 
master the whole of the work. A major project, with a detailed net- 
work, usually exceeds 1,000 activities (the Polaris project involved 
70, 000 activities) . 

It is then impossible to represent a complex of this nature on 
a single network and the only practical method is to work out a multi- 
level network. The general management will use a network covering the 
whole of the project, including financing, personnel policy, research, 
manufacture, sales, etc. The responsibility for major sections of the 
general network is delegated to the next level of management, which, 
in turn, will give out ’sub-networks’ representing its interests and 
aims. The responsibility for the activities on these charts will pass 
to the next level, and so on down the organization until the level of 
execution and supervision is reached. 

This breakdown into a number of levels offers advantages which 
make PERT an even more effective instrument. In the first place, the 
objectives of the general management are easily understood and brought 
home to the v7hol£ of the organization. Secondly, the specifically 
technical analysis of the execution is assigned to the people who will 
be responsible for carrying it into practice. 

Finally, as the activities progress reports are passed back up 
the chain, each level of management will receive the information it 
needs and no more . 

THE INTRODUCTION OF TIME INTO THE NETWORK 
1 - Eases 

So far, we have presented the PERT method as an instrument of 
planning, disregarding considerations of time. It is precisely one of 
the essential characteristics of FERT that it clearly separates the phase 
of the technical analysis of the project leading to the network from the 
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phase of determining the execution timetable. Since the method is designed 
to forecast and control achievement dates in the light of estimated times., 
it is important to introduce time as a specific element of planning. This 
will make it possible to interpret the progress of the project in time, to 
calculate the achievement dates of events and of the whole project ? and 
will bring out bottlenecks (critical activities), the under-employment 
of certain resources » the deadlines to be observed and any necessary 
corrections . 

Sources of information 

There must be the minimum possible distortion in the forecast 
timetable* That is why the source, definition and processing of infor- 
mation foil ox/ a strict procedure. 

It may be recalled that, by definition, activities are time-con- 
suming 5 . x^hereas. an event is merely a point in time. Time estimation is 
therefore always associated with an activity . 

Since each activity is the responsibility of a specific individual., 
he is the person x^ho is. asked to estimate the time. It is obviously the 
person directly responsible for an activity x^ho will have the most realis- 
tic ideas about the time needed to perform it. The acceptance of another 
source of information, even at a higher level of authority, will almost 
certainly induce error. Apart .from these considerations, the encourage- 
ment of participation by all levels of management wi 1 1 not only help com- 
munications, but .will certainly disclose latent defects in the plan. 

Naturally, if there is more than one person qualified to make an 
estimate,; all the different estimates will be taken and adjusted, whether 
by striking an average, or by discussion among. these experts. It will 
also be helpful to consult any records xrtiieh may exist as to the perfor- 
mance time of- previous projects* ' 

Estimating the time of activities 

The activities which make up a netxrark are generally of very diverse 
nature. Some relate to construction or manufacturing x*ork, others to ad- 
ministrative or commercial operations, design, management, inspections, etc. 

It, is important, for the soundness of the forecast, that all the 
element times should be as uniform as possible. For this purpose,, two 
rules should invariably be follox^ed in estimating time. 
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1 1 or mal level of resources 

Most frequently (for the exceptions > see the end of the section 
titled Rules of cons true t ion) , an activity requires the availability of 
certain resources (labour, equipment., materials, fuel and power) and the 
resources available have a direct effect or- the time of the activity. 

It is then assumed that the volume of resources available to 
carry out the activity is the normal current levels as defined by usage. 

It may be noted, that certain methods similar to ? or derived from., 
PEPvT, use the concepts of the minimum or maximum level of resources 
assigned to the activity. l!ut the aim of the PERT method implies that 
the assumption of the normal level is the only reasonable one., and one 
which is capable of ensuring both a uniform estimate of the time of all 
activities and a realistic execution timetable for the project. 

Availability of re sources 

The person responsible must estimate the time as if the activity 
in question were the only work to be don.e 5 and all his resources could 
be assigned to it. In other words > the normal level of resources must 
be deemed to be always available for each activity on the network. 

The person responsible considers one activity only. It is ab- 
solutely essential for him. to limit his reflection to this activity. 

By pinpointing the estimate in this way* the true time associated with 
the activity can be brought out, freed from all subjective attitudes 
and preconceived ideas, 

When time estimates have been assembled for all the activities^ 
it will be possible to form an opinion about the time of the whole, but 
not before, 

Lilcewise 5 it is only after the event that any possible problems 
of resource availability will be considered. To introduce these prob- 
lems from, the start would inevitably distort the forecast. . In this 
connexion, we may point out a mistake which is general among beginners 9 
namely that of allowing in making time estimates (or even in the initial 
plotting of the network) for the fact that only one individual or machine 
xvi 1 1 probably be available to carry out several concurrent activities of 
the network. 
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S pecial case s 

The rules set out above make it possible to arrive at a correct 
estimate of the time of most activities* 

But there are cases (design s research,, etc.) where the estimator 
is faced with a difficult problem* arising out of various hazards * re- 
straints outside his sphere of responsibility, or even uncertainty in 
the face of work for which there is no experience or possible reference 
available (technical innovation or artistic creation* etc*). 

He then has to make an assessment* or even a guess* according 
to his skill and intuition* 

A procedure has nevertheless been worked out which allows the 
estimator to indicate the foreseeable time of an activity and the de- 
gree of uncertainty he attaches to that indication* 

The unit of time 

Time may be expressed in any unit 9 provided that it is the same 
throughout the network and that it alxvrays relates to working time. 

These two reservations are warranted by the calculations we make below* 

In practice.; the unit is defined by the habits of each particular 
sector. It will be chosen for convenience of calculation and interpre- 
tation of results* 

The working hour* day* week or month* etc*, can be used. The 
Americans* who work a five-day week., often use the tenth of a week (a 
half-day). 

2 o The time schedule 

Data 

As we have seen* the network is the graphic representation of 
the logic adopted by the management to direct and control the execution 
of the plan. It is the first of the data we possess* the second being 
the time estimates assembled for the activities*^ 

From these data* the. time schedule can be constructed* The 
scheduling methods are outlined below* but at the outset* it is useful 
to set out* : in a single table* the standard terms and symbols in the 
English and French languages* 
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Term 


English 

language 

symbol 


French 

language 

symbol 


Expected time (duree) 


tie 


d 


Earliest allowable time (date de realisation au 
plus tot) 


TE 


TC 


Latest allowable time (date de realisation au 
plus tard) 


TL 


TL 


Scheduled time (date de realisation fixee) 


TS 


TF 


Earliest start time (date de debut au plus tot) 


ES 


DC 


Latest start time (date de debut au plus tard) 


LS 


DL 


Earliest finish time (date de fin au plus tot) 


EF 


FC 


Latest finish time (date de fin au plus tard) 


LF 


FL 


Event slack time (marge d’une etape) 


S 


M 


Total float of an activity (marge totale) 


FT 


MT 


Free float (marge libre) 


FF 


ML 


Independent float (marge independante) 


FI 


MI 


Conditional float (marge condi tionelle) 


FC 


MC 



The calculation will enable us to define a double time schedule 9 
’earliest’ and ’latest’. 

Although there is no difference in principle 9 we shall proceed to 
calculate the dates of events and not of activities s and then give the 
rules for the transition from one to the other. 

Earliest date of events 

To explain the calculation., we shall take a very simple network 
(Figure 12) in which the events arc identified by a letter and the ex- 
pected time of the activity shown on each arrow. 

The earliest date of an event is the date nearest to the start 
of the project on which it can be achieved in the light of the data. 

The earliest date of an event is obtained by adding the expected 
times of the activities on the path leading from the start to the event 
in question. 
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When several paths converge on the same event, the one with the 
longest total time is taken* this lapse of time being necessary to en- 
sure the achievement of all the activities which converge on the event 
in question. 

On the example in Figure 12 9 starting from the start event A 
at start date 0* the earliest date of event 2* is 3 units. Following 
the same path* the date of reaching event C is equal to the earliest 
date of event B plus the expected time of the activity leading from 
event B to event .C, or 3 + 4 = 7 units. Similarly* the date of reaching 
event D from the start event A is 4 V and the date of reaching event E* 
by way of event D* is 4 + 6 = 10. There are two arrows leading to 
event E, DE and CE. We have already seen that it takes 7 time units 
to reach event C : The date of reaching event E from C is 7 + 5 = 12. 

In order to achieve an event* all preceding activities must be completed 0 , 
therefore* since 12 is greater than 10* 12 will be the earliest date of 
event E. Proceeding to the end event G> the date of reaching event F 
by way of event C is 7 + 2 = 9; and event G is reached by way of 
event F in 9 + 3 = 12. The other path leading to G. passes through 
event E ? whose date is 12. The time taken to reach event G by event E 
is 12 + 4 = 16r this is longer than the path through F (12). The ear- 
liest date of event G is therefore 16 time units. 

The longest time., which takes these 16 units, passes through 
events A* B* C, E and G. 
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The network is shown again in Figure 13, showing the earliest 
date (TE) alongside each event. 

Figure 13 



TE = 3 TE = 7 TE * 9 




— =s==n : longest path 

Latest date of events 

The latest date (TL) of an event represents the extreme date at 
which this event can still be achieved without delaying the final com- 
pletion of the project. 

It is obtained by setting a date for the end event of the net- 
xtfork and working back to the preceding events. 

The date set for the end event may be chosen in various ways, 
first, it may be equal to the earliest date of the end event:; it may 
also be set by the customer and indicate a contractual obligation,, 
finally, it may be chosen arbitrarily by the Programme Director, itfho 
wants to see whether his plan is feasible. The same rule applies to 
all events which have no successor event and which may terminate branches 
of the network, independently at the end event.. 

T Je revert to the network taken as example and we set the date 
for the end event G at the earliest date (TE) or 16 units. The latest 
dates are calculated as follows. 
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Starting from event G to calculate the latest date of event F 9 
the expected time of the activity, 3> is subtracted from the latest 

date* 16 s of the succeeding event G. The latest date of event F which 

does not delay event G is therefore 13 time units. Continuing in the 
same way 5 the value of TL associated with event E is 16 - 4 = 12. 

Event C is reached by two different paths 9 C~F or CHE. The latest date 
for event C by way of event F is 11 units and by way of event I£ & 7 units 
the date nearest to the start event, 7, is taken as the latest date of 
event C. This is the deadline for reaching event C without delaying 
the earliest date of the end event Go The TL values associated with 

events D and 2 are 6 and 3* There are two arrows starting from the 

start event A. The TL value calculated from event L is 0, and from 
event D is 2, For the same reasons the lowest value * 0 9 is taken as 
the latest date of event A. 

The results of calculating the latest dates are shown on the 
network in Figure 14. 

Figure 14 
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Slack and critical or sub-critical paths 



Uhere there is more than one path between its start event and 
its end events a network nearly always shows slack. This (the differ- 
ence between the earliest date and the latest date) is the measure of 
the flexibility of the scheduling. 

The sequence of events with the least slack determines the 
critical path . (If the latest end date is the same as the earliest end 
date, the critical path is formed by the sequence of events with zero 
slack.) Any prolongation of the time of any activity whatsoever on 
this path entails an equal delay in the end event. For example, if an 
activity on the critical path should be completed by the thirty-second 
week after the start of the programme, but is not completed until the 
thirty-sixth week, the end date of the programme will be postponed by 
four weeks. 

Events which are not on the critical path are called ’ sub- 
critical’ (or ’nori-critical’ ) . The activity arrows joining these 
events form ’sub-critical paths’.- These paths constitute chains dis- 
persed throughout the network; they may have different slack's;. 

The slack of events is shown in brackets on Figure 15 for the 
network taken as an example. The sub-critical paths are distinguished. 

Figure 15 



TE 3 
TL, = 3 
( 0 ) 



TE = 7 
TL = 7 
( 0 ) 



TE = 9 
TL = 13 
(4) 




TE = 
TL = 
( 0 ) 



16 

16 



zero slack (critical path) 

slack, 2 units 

..... . slack, 4 units 
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If the latest date of the end event (often a scheduled end date) 
was 20 time units 9 the critical path would have a slack of 4 units. It 
would follow the same path as the critical path (zero slack) in Figure 
16, If the start date of the- programmes were delayed by 4 time units* 
the plan could still be carried out* since the earliest date and the 
latest date of the end event would then be the same. 

If 5 on the other hand* the. date of the end event was set at 12 
time units s the critical path would have, a negative slack of - 4. The 
significance of a negative slack is that* if all the events on the 
critical path are achieved at their earliest dates the end event will 
only be achieved 4 time units after the set date. 

The analysis of slack is the most important set of information 
obtained from, the PERT system. It provides those responsible with a 
complete description of their problems* and an excellent measurement 
of the gravity of each of them. 

We- stress this role as an- instrument of measurement* PERT is 
a thermometer which detects’ and. measures both the advance and the 
delay shown or foreseeable in the execution. And project chiefs are 
well aware how difficult it is, in the ordinary case* to assess these 
factors . 

This type of information is also extremely valuable when it is 
desired to make the best allocation of the resources available for the 
project, A substantial slack is often an indication of excessive re- 
sources allocated to the activities on the path. 

Equally important is the freedom which the responsible person 
gains to disregard with safety the activities with a large slack and 
to concentrate his full attention on the critical activities (5 to 
10 per cent of activities only on a network of more than 500 activities). 
PERT is an instrument of ’management by exception’ » 
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I. INTRODUCTION 
Object of paper 

The object of this paper is to sketch the main problems in the 
management of education, so as to provide members of the Seminar with 
material on which to test the usefulness of modern techniques of 
management control in improving efficiency. 

Content of paper 

In memorandum EP .1/6452 Unesco experts were asked , in respect 
of sel ected management areas* to supply an analytical description of 
the decision-making* implementation and control process in their coun- 
tries of assignment, with particular attention to difficulties and 
obstacles. Replies were received from experts in; Afghanistan 
Argentina, Burundi, Cameroon, Cameroon (West), Cylon, Dominican 
Republic, Ethiopia, Guatemala, Haute Volta, Ivory Coast, Madagascar, 
Mali, Morocco, Nepal, Niger, Somalia and West Irian. 

This paper incorporates all the problems mentioned in the 
experts' replies. First, it outlines problems common to all or most 
areas of educational management and then examines specific ones in 
four main areas 2 school building, the school map, the employment and 
training of teachers and the development of curricula and of teaching 
and learning materials arid aids. 

II. GENERAL MANAGEMENT PROBLEMS 
Summary 

Problems affecting educational management in general may be 
summarized under the following heads 2 

Staffing 

The main problems which arise in connexion with staffing are: 

(a) staff changes - often very frequent - interrupt the con- 
tinuity of management. If the Minister changes, policy 
also may change, as it may too if. senior administrative 
staff or technical advisers are changed, 

(b) staff are insufficient in numbers. 






(c) 



staff are inadequately qualified (a related problem is 
the emigration of qualified staff., or their absorption 
into other occupations), 

(d) staff are insufficiently productive owing to lack of com- 
petence j, experience or effort, to inefficient working 
habits or to excess of work caused by other peoples 7 lack 
of efficiency* This last is very common. Senior officials 
often have to spend time on minor tasks which their sub- 
ordinate administrative or secretarial staff do not perform 
correctly., 

(e) staff are absent for long or short periods , officially or 
unofficially, and no adequate replacements are provided. 

(f) appointments of staff are delayed* 

F inance 

The problems of managing the financing of education fall under 
f i ve main he ad s : 

(a) sources and justification.' 

(b) estimating costs and requirements.^ 

(c) authorization and appropriation., 

(d) control of expenditure- 

(e) assessing the value received. 

Problems related to the sources of financing and the justifi- 
cation of expenditures fall into three main groups^ 

(i) identification of potential sources and the possible ex- 
tent of their contributions, i.e., how much may be expec- 
ted from the central government * provincial governments, 
municipalities 5 communities , religious organizations , 
international bodies , bilateral aid* foundations s etc*. 

(ii) ascertaining the criteria of sources and preparing projects 
which meet both these and national educational needs (this 
goes beyond finance but it is when this is sought that the 
problems tend to emerge)., 
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(iii) showing that the benefits expected from the projects justi- 
fy expenditures of the magnitude of those proposed. 

In estimating costs and requirements the main problems are;' 

(a) ascertaining realistic unit costs, which will neither be 
too low to provide what is desired, nor be needlessly high, 

(b) ensuring that all necessary items have been included- and 
unnecessary ones excluded 

(c) reducing to a minimum the external exchange component . 

In authorizing and appropriating expenditures the chief prob- 
lems are: 

(i) the Ministry of Education fails to budget for all the funds 
required - 

(ii) the Ministry of Finance refuses or reduces amounts budgeted 
for by the Ministry of Education, 

(iii) funds budgeted for and approved are not forthcomings 

(iv) funds are diverted to other purposes, e.g., funds for new 
school building may be diverted to reconstructing schools 
damaged in an earthquake or flood; 

(v) sources fail to come up to expectations. e*g * 3 external 
aid is cut off or reduced, 

(vi) payment of an instalment due for one period may be delayed 
until full accounting is made of funds previously advanced. 

In controlling expenditures the main problems encountered are z 

(a) the activity for which funds were allocated has not been 
carried out * Such failure is not, of course, a financial 
matter and the causes must be sought elsewhere 

(b) activities have been carried out and payments are’ due for 
which no specific allocation has been made: 

(c) satisfactory certification that payments are due is lack- 
ing, 

receipts for payments made are not in satisfactory form. 
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(d) 



~ (-• c* ~ 

Control of expenditures and assessment of value received are 
closely linked- A major problem is that the form in viiich the 
Ministry of Education keeps its accounts to satisfy the Ministry of 
Finance may not permit assessment of the educational activities carried 
out- For example * all salaries may be carried under staff grades,,, which 
may not reveal what staff costs are by level and type of education. 

Nor may expenditures on buildings., supplies, etc. s be so analysed. This 
may mean that the director of a branch of education may be unaware of 
what his branch's expenditures are* what the corresponding cost benefit 
figures are and how rapidly his allocations are being used up. 

Structure and responsibility 

The commonest criticisms levied against systems of educational 
management - as of public administration in general - in developing 
countries is over-centralization. This term is,, however* misleading* 
since the problem is not centralization of authority* but failure to 
prescribe responsibilities attaching to posts * high or low, and to 
issue clear directives as to their discharge- The result is that minor 
matters are not dealt with at their proper levels but flow to the centre 
and engulf senior officials and even the Minister. 

A subsidiary problem is that, even when responsibilities are 
defined, the officials concerned may not exercise or may not be allowed 
to exercise them. An organization chart which shows a score or even a 
dozen officials directly responsible to the Minister evidences an ad- 
ministration likely to be inefficient because the Minister cannot direct* 
supervize or even know about the activities of so many officials. How- 
ever, a system in which only half a dozen or fewer officials are res- 
ponsible to the Minister may equally be inefficient if the latter by- 
passes those theoretically responsible and deals directly with their 
subordinate officials* thus extending his immediate span of command 
with consequent lessening of his grasp of any one area in it. 

Information 

Statistical and other information is an indispensable basis for 
planning* decision, implementation and evaluation- Froblems are 
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universally encountered in developing countries because of insufficient 
accurate information. The commonest reasons for this sutation are; 

(a) the. data needed have not been asked for, 

(b) data asked for have not been prepared. 

(c) data prepared have not been despatched. 

(d) data despatched have gone astray,. 

(e) data received are incomplete, 

(f) data received are inaccurate, 

(g) data received have not been processed., owing , e.g.* to 
lack or absence of staff or to lack of or breakdown of 
machines , 

(h) data are wrongly processed; 

(i) data processed are not interpreted.,, 

( j ) data are misinterpreted. 

Communication 

Poor communications often pose serious problems. Firstly* the 
physical nature and the level of economic development of many countries 
often means that communications - transport of persons and correspon- 
dence,, and telegraph* telephone and radio facilities - are limited and 
inefficient. This situation will normally be outside the power of the 
Ministry of Education to remedy. The problem therefore is so to or- 
ganize the management of the Ministry as to reduce to a minimum the 
inconvenience suffered - e.g. s by issuing standing authorizations and 
directions for action. 

A second problem is that the means which do exist are not 
properly exploited^ a correct balance not being struck among e.g.* 
personal interviews* letter and memo v/riting, and the use of the tele- 
graph and telephone. A third problem is that use of these means is 
often inefficient* communications - whether spoken or written - being 
too verbose* too imprecise or* more rarely* too brief. A fourth prob- 
lem is inefficiency in the mechanics of communication - such is in the 
typing and despatch of correspondence* or in the making of telephone 
calls - due in varying proportions to staff inefficiency and to inade- 
quate provision or maintenance of equipment. 
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Three further problems are that communications go astray or are 
not promptly attended to, as a result of inefficiency in despatch* 
transmission, receipt or reaction, that incorrect information is trans- 
mitted, causing erroneous action to be taken, and that information sent 
is incomplete, resulting in delays while further enquiries are made. 

Human relations 

Management may be adversely affected by the lack of satisfactory 
human relations „ The main problems here are, by force of example and 
otherwise* to; 

(a) arouse the maximum interest in achieving common goals, 

(b) reduce to a minimum personal antagonisms and misunder- 
standings, and their adverse effects on work * 

Mays need to be found of establishing satisfactory working re- 
lations in three main areas; 

(i) within the Ministry of Education, both vertically among 
those occupied at different levels in common tasks and 
horizontally among those occupied at the same levels wi**h 
different but related tasks' 

(ii) between staff of the Ministry of Education and the staffs 
of other government or official bodies, 

(iii) between the staff of the Ministry of Education, and non- 
official bodies and the public at large., 

Co-ordination 

When authority is not centralized but is dispersed; lack of 
co-ordination among the responsible bodies is a common problem in 
educational management „ The problems here are to establish co- 
ordination; 

(a) among different bodies having similar responsibilities in 
the same field (this may involve restructuring of authority), 

(b) among different authorities Ttfith different responsibilities 
in the same field but without formal provision for correla- 
tion of activities and without any one body being designated 
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as the convenor of meetings or the initiator of activities ~ 
c.g., a school building programme may come within the re- 
sponsibility of the Ministries of Education-, Finance, 

Public Works and Planning y 

(c) within the same body if this has different responsibilities 
and fails to correlate them, e # g. s the school building 
division of the Ministry of Education may initiate a build-' 
ing programme without related action being taken by the 
teachers and finance divisions. 

Consultation 

Apart from the consultation needed to co-ordinate bodies with 
official responsibilities in areas related to educational management* 
there is need to ascertain the views and obtain the co-operation of 
numerous bodies* public and private* with relevant interests. The 
chief problem here is to establish and operate consultative machinery 
which will provide the government with the benefit of informed opinion 
and gain outside co-operation, without unduly restricting its own free- 
dom of action. 

Decision-making 

Decisions affecting work have to be made at all levels from 
the highest to the lowest. The two chief problems are delay in taking 
decisions and unsound decisions. Delays may be due to: 

(a) responsibility is not clearly fixed so no one takes a 
decision or else different decisions are made by different 
people with some interest in the matter. 

(b) lack of necessary data. 

(c) lack of clear formulation of the issues. 

(d) no one alternative appearing clearly preferable to the 
others ; 

(e) procrastination, 

(f) incapacity. 

Decisions may be unsound because: 




(i) responsibility lias not been clearly fixed and decisions 

are therefore taken by persons other than those v;ho should 
have taken them, or mutually incompatible decisions or 
partial decisions are taken by more than one person. 

(ii) all data needed were not available or not taken into 
account > 

(iii) the issues were erroneously presented or were misunder- 
stood. 

(iv) decisions were insufficiently rational, 

(v) decisions x^ere affected by non-technical consirlerations . 
Procedures 

Management problems are often attributed to procedures said to 
be over-complex,, over-rigid 5 outdated or not to ensure that all rele- 
vant factors are taken into account* The problem here is to ensure 
that., although procedures may be complex and slow, they are not sloxtfer 
or more complex than they need be. If they are, probably the basic 
problem lies in one of the other areas mentioned in this section. 

For example 5 ’ over-complex procedures’ may mean that too many 
people are involved., xtfith the resultant problems of defining responsi- 
bilities 3 co-ordinating independently responsible persons or bodies or 
structuring spans of command. ’Over-complex’ may also mean that the 
matter goes baclcxvards and forx/ards betx^een the same people an excessive 
number of times.* oxtfing to problems in defining the structuring responsi- 
bilities or in taking decisions. The term may also mean the inclusion 
of too much - i.e.r, unnecessary - detail 9 - which raises the problem of 
competence in handling data. The problems of over-rigidity and out- 
dated forms are both likely to be due to lack of proper definition of 
responsibilities in accordance xtfith the situations to be expected. 
Equipment and maintenance 

Management is commonly hampered by lack of office and other 
equipment ? e.g. ? typewriters , photo-copiers v duplicating machines and 
transport - at times concurrently with some over-equipping (perhaps 
as a status symbol) 3 e.g OJ electric typex^riters v. 7 hen manual ones would 



serve as well or perhaps better if the electricity supply and operators 
are not reliable - which raises the problem of establishing rational 
equipment priorities . 

Host common of all are difficulties caused by breakdown of 
equipment through misuse or lack of maintenance., This indicates lack 
of responsibility or of competence* or of both. 

Unforeseen events 

Unforeseen events may always occur and upset the best organized 
management. Usually the most serious of these is war, which may divert 
human and material resources and interrupt supplies. International 
politics may interrupt or reduce the external aid or technical assis- 
tance upon which, for example, a school expansion programme may depend. 
Natural disasters such as earthquakes or floods may cause diversion of 
resources to relief work. Internal political unrest or uncertainty 
may hinder the making of plans or the implementation of projects. 

The basic management problem here is to develop a resilience 
and an ability to improvise and execute plans to meet circumstances 
which could not be foreseen, without depending on this to replace nor- 
mal planning procedures in meeting situations which could and should 
be foreseen. 

Planning 

Lack of planning is in fact the main cause of many of the 
management problems experienced and remedying this raises the problems 
of eliminating the following main deficiencies” 

(a) lack of basic data* raw or processed. 

(b) data not interpreted or incorrectly interpreted* 

(c) projections of needs and of proposed provision not made 
or not made for all relevant sectors - e.g., enrolment, 
buildings, teachers, budgets, 

(d) projections made incorrectly. 

(e) imagination not used in drafting plans, e.g., new solu- 
tions not sought or proposed. 
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(£) plans not considered or adopted by executive authorities , 

(g) projects not identified or prepared. 

(h) co-ordination of various interests not secured. 

(i) implementation and control machinery not proposed or not 



established > 

(j) evaluation procedures not proposed or not established. 

Control 

Management often becomes inefficient through inadequate control 
over the various activities carried on by the education authorities. 
Control is needed in three main areas i 

(a) the management of schools - buildings s equipment, mainten- 
ance enrolment, staffing and supplies. 

(b) the content of education - curricula, methods , media, 
materials and aids; 

(c) finance - budgeting, appropriations, receipts, expendi- 
tures and unit costs (control, as also evaluation, in 
this area has already been mentioned) . 

The basic problems are four: 

(i) to obtain necessary data and exclude unnecessary data on 
the past and present position and trends in matters for 
which the Ministry is responsible, 

(ii) to process the data in the most appropriate ways 

(iii) to interpret the data in such a way as to make clear the 
position and the decisions and action vjhicli will need to 
be taken „ 

(iv) to take such decisions and action. 

Evaluation 

In evaluation, the chief problems are to devise and apply 
suitable forms of evaluation to serve three main purposes: 

(a) to ascertain what has been done and what still needs to 

be done to implement policies, plans and projects already 
adopted „ 
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(b) to ascertain how far these , when implemented, achieve 
their objectives and 

(c) to ascertain how far these objectives prove and are likely 
to continue valid;, and what new objectives, if any* should 
be set for future activities. 

Selected management areas 

The foregoing problems and some of their subsidiary ones are 
considered below in relation to four main areas of educational manage- 
ments school building, the school map, teachers and curriculum de- 
velopment. School building is considered first P although many of its 
technical aspects fall outside the specialized fields of planning ex- 
perts, because the administrative procedures - which mostly form part 
of experts’ general knowledge - provide simple and practical examples 
of needs for defined orders of activities and for co-ordination of 
different specialities <, To avoid repetition, details in the other 
three areas vzhich closely correspond to problems mentioned under school 
building have often been omitted. 

III. SCHOOL BUILD IKG 
Sites 

The commonest problems encountered in connexion with sites 

are 2 

(a) 

(b) 

(c) 

(d) 

(e) 

Services 

In the provision of services - v;ater s electricity, gas, tele- 
phone, drainage - the commonest problems are: 

(a) services are not available, e„g. 5 the site is too remote 
or the capacity of the supply is inadequate for the load 
proposed 



sites are not selected by the time they siiould be, 
sites are not acquired, 

unsuitable sites are selected or acquired, 
sites are selected or acquired for non-technical reasons, 
sites are changed after designs and specifications have 
been drawn up or contracts signed. 
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(b) services are available but to an uncertain or inadequate 
degree, e.g., v;ell water supply., 

(c) services are available but are not connected. 

Professional services 

The main problems encountered with respect to professional ser- 
vices - architects , engineers* quantity surveyors and draftsmen - are: 

(a) such services are not available in the country; 

(b) such services are not available in the Mini s try of Education 
the Ministry of Works, etc,; 

(c) services are available but are already fully employed and 
cannot undertake fresh work; 

(d) professionals in private practice are too few, are not 
sufficiently competent , are too fully employed or are not 
attracted by the terms of service to work on official 
projects* 

(e) in the selection of persons to perform the services, pro- 
fessional competence is not made a sine qua non . 

Building design 

The main problems in the field of building design which hinder 
efficient management are: 

(a) the designs are not drawn, 

(b) standardized designs are used with insufficient attention 
to local conditions; 

(c) curricula are not given to the architects before designs 
are drawn* so that the balance needed among various types 
of accommodation is unknown. 

(d) enrolments by grade, subject and sex are not accurately 
projected before the designs are draxm* so that areas and 
quantities are wrongly calculated, 

(e) there is inadequate consultation between architects and 
educators before designs are drawn so that insufficient 
account is taken of general and special requirements, 
methods, etc.; 
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(f) designs are unsuitable in respect of lighting and venti- 
lation 

(g) the layout is unsuitable. 

(h) the appearance of the building is inappropriate. 

(i) the designs involve unnecessary expenditure. 

Briefing of architects, etc . 

Before designing buildings and writing up specif ications v 
architects* engineers, etc., need to be briefed. Problems may occur 
if the briefing is not done or if it is deficient in areas such as: 
the purposes for which the premises are to be used and the 
amount of use to be made of them? e.g., curricula, enrol- 
ments and number of shifts. 

- minimum space standards;; 

- other minimum standards, 

types, quantities and standards of built-in equipment and 
.furniture . 

appearance standards; 
cost limits. 

Specifications 

With specifications the main problems are; 

(a) specifications are not drawn ; up 3 are not drawn up in 
sufficient detail, or do not cover all relevant matters. 

(b) excessive quantities of imported materials are specified, 

(c) specifications do not accord with availability of materials 

(d) materials specified are not sufficiently durable; 

(e) materials specified are not sufficiently aesthetic 

(f) specifications involve excessive cost. 

Building permits 

Problems may occur because: 

building permits have not been obtained; 

- the permits obtained are inadequate to cover all the con- 
structional activities proposed. 
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Tendering and contracting 

Serious management problems may arise and the economy and 
efficiency of building operations may be adversely affected if: 

(a) work is not put out to competitive tender 

(b) tendering is insufficiently confidential, 

(c) the lowest bid is automatically accepted regardless of 
counterbalancing factors , such as the reliability of con- 
tractors, 

(d) the most favourable terms > financial and other * are not 
obtained > 

(e) the contractors’ capacity to execute the work is not 
assessed * or is over-optimistically assessed or assumed; 

(f) the contract does not cover all reasonably foreseeable 
eventualities or provide for the settlement of disputes 

(g) the contract does not specify penalties for, and guarantees 
against, failure on the part of the contractors to comply 
with their obligations. 

Construction 

During the actual coustruction work, progress may be delayed 
because s 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

(viii) 

(ix) 
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unforeseen site problems, e.g M striking springs s sand, 
rock or unstable ground, are not rapidly solved, 
the wrong site is prepared > 

the site is not properly prepared for building (including 

the installation of prefabricated units), or for bringing 

in services, or for making access roads , 

the designs are not correctly followed, 

specifications are not correctly followed, 

materials are not ordered, 

materials are ordered but not delivered,. 

wrong materials are ordered or delivered, 

sub-contractors or different tradesmen are insufficiently 
co-ordinated , e.g., plastering may be completed before 
electric wiring is installed. 



(x) work is imperfectly done: 

(xi) there is insufficient sense of urgency. 

(xii) workers go on strike; 

(xiii) contractors become insolvent a 
Insp ecti on 

Apart from lack of foresight and planning* many of the problems 
mentioned above may result from problems in organizing efficient 
inspection - e.g., 

- inspection is not carried out while work is in progress so 
that deficiencies are not noted before they are covered up: 

- inspection is superficial or inefficient, 

adequate progress reports are not made to those who should 
receive them^ or are not received or are not properly 
attended to. 

Furniture and equipment 

Main administrative problems in connexion with furniture and 
equipment ares 

(a) furniture and equipment are not ordered or are not ordered 
in time, 

(b) wrong furniture and equipment are ordered; 

(c) furniture and equipment are not delivered, 

(d) the wrong furniture and equipment are delivered, 

(e) excessive amounts of imported furniture and equipment 
are ordered; 

(f) local furniture and equipment prove to be of inadequate 
standards; 

(g) imported furniture and equipment are delayed in customs* 
or the customs authorities make unforeseen demands for 
duty; 

(h) furniture and equipment are damaged in transit or during 
installation, 

(i) built-in furniture and equipment are wrongly installed. 
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Costings budgeting and payments 

Common problems in the management of the financial aspects of 
school building are: 

(i) cost limits are not established. 

(ii) established cost limits are exceeded; 

(iii) costs have been inaccurately calculated , 

(iv) costs have been incompletely calculated - e.g. ? they omit 
such items as local dif f erentials , architects’ fees and 
costs of furniture and equipment 

(v) contingencies have been inadequately allowed for; 

(vi) price rises have not been accurately foreseen; 

(vii) negotiations have not been completed with financing 
sources., 

(viii) the work has not been budgeted for or has been inadequately 
budgeted by the education authorities; 

,(i.x) the budget requested is refused or. reduced by the finan- 
cial authorities, 

(x) no, certificate, authorizing payment is made; 

(xi) certificate authorizing payment goes astray: 

(xii) payments are not made when due and authorized, 

(xiii) payments are: made without proper certification that, work 
has bpen done „ 

Timetable 

Serious problems in accommodating pupils and staff arise if 
buildings are not ready when expected . The basic problem in avoiding 
this situation is how to draw up a timetable for the planning, con- 
struction and handing over of a building which 9 without diminishing 
any desirable sense of urgency, wi 1 1 : take adequate account of the time 
needed for the various processes and of the problems these are likely 
to involve,.;, • 
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IV. THE SCHOOL MAP 
Summary of problems 

The school map shows., in detail varying with its scale 5 four 
main types of information, 

(i) the geographical distribution of schools of different 

levels and types with enrolment, capacity, use and suita- 
bility: 

(ii) the catchment area of each school, with the dsitribution 

of the general school age population and of school pupils, 

(iii) areas, with population distribution as above, for which 
education is not provided or is only partially provided, 

(iv) travel routes, means and times between homes and schools. 

The main problems in drawing the school map and in developing 
the provision of education with reference to it are: 



(a) obtaining population data, 

(b) obtaining physical data, 

(c) obtaining transport data, 

(d) mapping data, 

(e) ascertaining the capacity of schools and the suitability 
and condition of premises: 

(f) ascertaining the suitability of present school locations 
and sizes and fixing future ones, with catchment areas, 

(g) comparing use factors and costs of alternative solutions. 



Population data 

In getting the population data needed the main problems are to 
ascertain, either from existing data or by special enquiries: 



the age structure of the population, especially that part 
of it which is of school age, 

the likely future geographical and age distribution, due 
account being taken of such factors as the natural growth 
rate, urban and rural development and employment, and 
migrat ion; 



the geographical distribution of the population: 
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the geographical location - actual and in respect of educa- 
tional facilities - of each child of school age or approach- 
ing school age. 

Physical and transport data 

Since the main interest in physical data lies in the accessi“ 
bility of schools from pupils’ homes the physical and transport data 
needed are closely linked. The main problems are to ascertain;; 

- movement routes between school age children’s homes and 
actual or potential schools, 

- means of movement in use on existing routes * e»g, } on foot* 
by bicycle* transport animals* motor vehicles* etc. , and 
the journey times involved.; 

- seasonal or other periodic problems in use of routes* e.g.* 
floods; 

- possible ways of shortening journey times,. e.g. ? by bridge- 
building or providing motor transport,. 

possible new routes. 

Happing data 

In mapping data* the main problems are % 

(a) getting basic maps from e.g.* defence forces* land use 
authorities* malaria control* etc^ 

(b) modifying basic maps to meet educational needs (lack of 
cartographers may here be a problem) , 

(c) reproducing basic maps. 

(d) mapping the catchment area of each school* existing or 
potential (as new schools are established modifications 
will, of course be needed in the catchment areas of those 
existing) . 

School capacity and condition 

The main problems in determining the capacity of schools and 
the condition of their premises are to ascertain accurately; 

(a) enrolment and attendance;; 
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(b) the quantities and types of different kinds of accommoda- 
tion - classrooms, laboratories, workshops , etc,, and 
their areas. 

(c) the type of construction, i,e # j materials used. 

(d) layout „ 

(e) condition of maintenance; 

(f) quantities, condition and suitability of furniture and 
equipment , 

(g) adequacy of services. 

(h) location, area and suitability of site - e 0 g . 3 accessi- 
bility and traffic conditions : 

(i) optimum space and other standards to be applied* 

School location and catchment areas 

The location of existing schools, their size and the geographic 
sources of their pupils are matters of fact which should be easily 
ascertainable* Determining the suitability of their location and size, 
however, is a process similar to the planning process required for the 
development of the school map by establishing new schools or enlarging 
existing ones. In this process it is likely that many of the general 
administrative problems mentioned in the first part of this paper will 
be encountered* 

The main problem in this process is that of choosing locations 
and catchment areas which will: 

(a) permit an acceptable number of pupils to attend daily, 
travelling on foot (thus reducing to a minimum lodging and 
transport costs) , 

(b) enable, for the maximum number of those who cannot travel 
daily on foot, transport to be provided with minimum public 
expenditure; 

(c) enable public expenditure on the boarding and lodging of 
pupils and staff to be kept to a minimum, 
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(d) provide the best obtainable educational and cultural en- 
vironment; 

(e) facilitate the recruitment and retention of staff. 

School size 

The first of these requirements raises the problem of fixing 
an acceptable range for school size, so that schools are not so small 
that they cannot offer suitably diversified curricula or make economic 
use of staff > while thev are not so large as to cause educational, 
administrative travel or traffic problems. 

It may also raise the problem of structure - e.g., in a 
4+4+4 system it may be more economic or practicable to achieve a 
high proportion of day pupils at the intermediate level by adding 
fifth and sixth grades to selected elementary schools rather than by 
increasing the numbers of boarders or commuters by accommodating all 
intermediate pupils in separate schools, 

Pupils ? transport 

The . second of the requirements above raises the problem of 
making optimum use of: 

(a) various means of transport. e»go , bicycles, animals* pri- 
vate vehicles ? public transport services, school buses and 
launches * etc.,. 

(b) various ways of paying for or subsidizing transport* e.g.* 
loan or grant of bicycles* provision of railway or bus 
tickets* etc. 

Boarding 

The third requirement raises the problem of the optimum use of 
various forms of boarding and lodging* with related grants or charges. 
This involves choosing* on economic and other grounds* among such forms 
as : 



(a) free or partly free boarding and lodging provided by the 
educational authorities 
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(b) subsidies for boarding anc! lodging provided by charitable 
bodies 

(c) financial assistance to pupils who make their o\m arrange- 
ments for board and lodging. 

Amenities 

The fourth requirement above raises the problem of so locating 
schools in relation to population., industry., agriculture* commerce 
and communications >. that maximum advantage is taken of environmental 
features which promote the education and culture desired* while adverse 
features are avoided as far as possible., 

The final requirement raises two problems* namely 2 

(i) how to choose locations which will not only be the most 

suitable as regards enrolment and education but will also 
be liked by the staff, 

(ii) when this last requirement cannot be fulfilled* how to 

provide suitable compensations and inducements to enable 
staff to be recruited and retained. 

Use factors and costs 

Although not the sole criterion., economy will be a major factor 
in determining the location of schools* their size* and the boarding 
and transport facilities to be provided. This raises the problems of 
ascertaining 2 

™ the use factors for staff* teaching and residential build- 
ings* furniture* equipment and transport* and 
related unit costs. 

V . TEACHERS 
Problem areas 

The main problem areas specific to the recruitment* training 
and employment of teachers are: 

Needs for posts 

Identifying needs for teaching posts poses the following main 
problems: 
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(a) fixing teacher/pupil ratios. 

(b) ascertaining current enrolment and attendance in the 
schools concerned , 

(c) making projections of enrolment and attendance* 

(d) ascertaining accommodation* furniture and equipment already 
existing or definitely to be provided, 

(e) co-ordinating the establishment of posts with the recruit- 
ing and appointment of teachers 3 the corresponding pupil 
enrolments and the provision of the required buildings* 
furniture* equipment and teaching materials. 

Fixing teacher/pupil ratios poses a double problem: 

(i) to fix* for different levels and types of education* over- 
all average ratios which are both educationally acceptable 
and practically and economically possible, 

(ii) to fix acceptable ranges of ratios* from the minimum num- 
ber of pupils to justify a post to the maximum tolerable 
before another post is added. 

Figures for enrolment and attendance come from records kept by 



teachers and the main problem here is to know how far these are re- 
liable: figures may sometimes be inflated to justify the staff employed 
or requested. Projections of future enrolment and attendance are mainly 
a matter of planning* due account being taken of the opening* expansion* 
reduction or closing of other schools which might affect the figures. 



Hew teaching posts justified by enrolments and attendance will 



need teaching (and perhaps living) accommodation* furniture and equip- 
ment. Data are therefore needed on what already exists and the main 
problem here is double: (a) fixing standards* (b) getting informa- 

tion. In fixing space* lighting* ventilation* equipment and other 
standards* the problem - as with teacher/pupil ratios - is to combine 
what is educationally acceptable with what is practically and economi- 
cally possible. As regards getting information* many school systems 
lack the qualified surveyors needed for thorough surveys of school 




premises and the main problem is to devise questionnaires which can 
be completed by non-specialists - usually teachers - and yet give the 
needed information . 

Establishing posts 

Establishing posts poses two main problems:, 

(a) establishing priorities* first among the competing claims 
for human and financial resources of the different levels 
and types of education and. second 9 among different schools 
of the same type and level. 

(b) achieving the necessary co-ordination among the establish- 
ment of posts 5 the recruitment of teachers y the enrolment 
of pupils and the provision of premises 5 furniture. , equip- 
ment and teaching and learning materials and aids. 

Qualifications 

Qualifications required for the various posts must usually be 
a compromise among the qualifications professionally desirable* those 
which applicants are likely to have and those which the budget can 
afford. A major problem here is that* with rising educational stan- 
dards* qualifications previously considered satisfactory within a few 
years become outdated and are too low. There is then the difficulty 
in upgrading or replacing teachers whose qualifications do not reach 
the new levels. 

Salaries and allowances 

The main problems in fixing teachers * salaries and allowances 
are four: 

(i) to achieve and maintain comparability with the remunera- 
tion which similar numbers of persons with similar quali- 
fications can obtain in other occupations.. 

(ii) to maintain an appropriate balance between teachers’ re- 
munerations and per capita income * 

(iii) to provide allowances which will motivate teachers to 
accept posts they may regard as less attractive. 
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